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Letter 
Less  than  3 Pounds 
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PostScript 
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Together! 

With  ALR 
BusinessVEISA  Bundles. 


October  29,  1991 

ALR  BusinessVEISA 


It's  time  vou 

e.i  to  knoju  w|1en  you  buy 
a car,  option 
packages  can 
save  you  a lot 
of  money.  Now.  ALR’s 
BusinessVEISA  bundles 
bring  that  same  type  of 
savings  to  the  PC  world. 
These  special  models 
come  standard  with  all  of 
the  PC  industry's  most 
popular  hardware  op- 
tions. including  a Super 
VGA  monitor  and  Super 
VGA  graphics  adapter, 
an  80-MB  Hard  Drive  and 
2-MB  of  performance 
boosting  RAM.  And  if 
that's  not  incentive 
enough,  for  a limited  time 
we’ve  also  added 
MS-DOS'*  4.0 1 and 
Microsoft®  Windows™ 

3.0.  These  bundles  are 
complete  multipurpose 
business  systems...  No 
additional  hardware  or 
software  required! 

Best  of  all.  you're  getting 
all  of  these  add-ons  built 
into  a powerful,  32-bit 
ALR  BusinessVEISA. 

This  state-of-the  art  sys- 


tem won  PC  K?iiim*  i 

Computing's  MVP  MVP 
(Most  Valuable 
Product)  award  for  1990. 
A perfect  blend  of  perfor- 
mance, compatibility  and 
future-ready  technology, 
the  BusinessVEISA  satis- 
fies the  needs  of  your 
business  both  today  and 
years  down  the  road  as 
well. 


Choose 
from  a vari- 
ety of  32-bit 
i386DX™, 
i486SX™,  and 


i486DX  ™ processing 
engines.  With  it's  32-bit 
EISA  architecture,  the 
BusinessVEISA  takes  full 
advantage  of  these  ad- 
vanced PC  processors 
with  no  bottlenecks  to 
bog  down  performance. 


I USA  = increased  I’erfonnance 


A I 'amiUj  of  Cost  liffeaiue 
CJ*L ' ( ’intrudes 


BusinessVEISA  Bundles  CPU  Performance  & Price 


386/33 

486AS: 

486/25 

486/33 


dapondar*  on  CPU  typo 


Dali  Base  Group's  Pomm 


$.4,595 


12  16 

‘IBM1  Model  55SX  rated  at  2.4  MIPS 


Prices  and  configurations  subject  to  change  without  notice  Pnces  based  on  U S dollars  ALR  is  a registered  trademark  of  Advanced  Logic  Research.  Inc  All  other  brand  and  product  names  are  trademarks  or 
registered  trademarks  of  their  respective  owners  v 199’  by  Advanced  Logic  Research.  Inc 
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“Now 
Includes 
DOS  & 
Windows™ 
3.0, 

Same  Low 
Price” 


33-MI  Iz  i386DX 
32-Bit  EISA 
Upgradeable 
2-MB  RAM 
80-MB  Hard  Drive 
Super  VGA  Adapter 
Super  VGA  Monitor 

$3,495 

And  with  ALR's  modular 
“J~a  wUt  xL  CPU!"™  sys- 
tem design,  you  can 
affordably  keep  pac  e 
with  the  growing  de- 
mands of  your  business 
by  simply  swapping  your 
BusinessVEiSA's  present 
CPU  with  a more  power- 
ful one. 

To  find  out  where  you 
can  test  drive  a 
BusinessVEISA  bundle 
today,  call: 

1 -800-444-4 ALR 


Advanced  Logic  Research.  Inc. 

9401  Jeronimo  Irvine.  CA  927 1 8 
TEL:  (7 1 4)  58 1 -6770  FAX:  «7 1 4)  58 1 -9240 
Available  .it  these  nationwide  locations 

Connecting  cmhi 

^ mi’OGKS^M)  AI  R Powrr  P.rtnei 


— 


ALR 


tff . 


$3,495  | 


CIRCLE  165  ON  READER  SERVICE  CARD 


Copyrighted  material 


t 


New  Maplnfo for  Windows™  and  Maplnfo  for 
Macintosh ™ can  find,  display',  and  analyze  your 
data  geographically.  Overlay  data  directly  from 
spreadsheets,  databases  and  ASCII  files  onto 
maps-from  worldwide  to  street  level.  We  can 
even  supply  maps  and  data  for  the  entire  U.S. 
Street  maps,  ZIP  codes,  counties,  demographics, 


Work  with  your  data  in  three  ways:  on  maps, 
graphs . and  in  traditional  rows  and  columns. 
Use  the  huilt-in  SQL  query  ing  tools  to  perform 
powerful  analyses.  And  now,  you  can  share  data 
across  platforms.  Maplnfo  looks  and  acts  the 
same  on  Windows  3.0,  Macintosh,  Sun  and  HP. 


Yours  Free! 

This  free  demo  disk 
will  show  you  how 
desktop  mapping  will 
help  you  to  visualize 
and  analyze  your 
data.  Cal!  today  to 
qualify  for  your  TRUE 
demo  disk. 

1-800-FAST-MAP 

MapM&Corp. 

Changing  The  Way  The  World  Looks  At  Information 9 
200  Broadway  Troy,  NY  12180 

Mjplnlo  md  (turnon*  IV  «*»  IV  World  t«*>  M liWonrulMi  MV  npvleml  tnaSonste 
el  Miplnlo  Corp  (Mhm  jit  tndmuvfo  ct  lhar  mpmiw  omm 


Demo 

Maplnfo 


Inside 


Dol  matrix  printers  are  supposed  to 
he  in  decline,  hut  somebody  forgot 
to  tell  Epson,  Okidata.  Star  Micron- 
ics,  and  company.  Hewlett-Packard  has 
a stranglehold  on  the  laser  printer 
market,  but  you  can't  convince  IBM, 
Panasonic,  QMS,  Texas  Instruments, 
Kyocera,  and  Digital  Equipment  Corp. 
(yes,  even  DEC)  that  there  is  no  market 
share  to  be  gained.  Welcome  to  another 
PC  Magazine  printer  issue,  and  an- 
other hundred  primers.  This  is  our 
eighth  annual 
fall  review  of  all 
the  past  year’s 
new  models. 

For  1991. 
we’ve  collected 
45  laser  printers. 

47  dot  matrix 
printers.  5 ink  jet 
printers,  and  9 
color  PostScript 
page  printers. 

That’s  1 06  units 
all  told— 819 
printers  in  the 
eight-year  his- 
tory of  what  we 
internally  call 
Project  Printers. 

Manager  of  Project  Printers  for  the 
third  consecutive  year  was  our  associ- 
ate editor  for  hardware  feature  stories. 
Mary  Kathleen  Flynn,  working  this 
year  with  PC  Labs  project  leader  Mi- 
chael J.  Zulich,  who  supervised  the 
testing,  and  staff  editor  Oliver  Rist, 
who  line-edited  many  of  the  half-mil- 
lion  words  of  manuscript. 

One  could  argue  long  and  hard  over 
which  segment  of  the  PC  industry  best 
supports  the  truism.  "There  is  no  con- 
stant but  change.”  PC  Magazine's 
hardware  team  would  argue  that  print- 
ers represent,  at  the  very  least,  one  of 
the  most  highly  visible  proofs  of 


change.  Says  Flynn.  "Most  every- 
one remembers  the  first  generation 
of  HP  LaserJets,  which  were  huge, 
weighed  a ton,  cost  $3,500,  and  were 
not  much  more  than  quiet  daisy  wheel 
printers.  Today  you  can  buy  a great 
laser  printer  for  under  $1,000.  and 
you’ll  find  the  very  cheapest  for  as 
little  as  $600.”  Most  laser  printers 
have  scalable  fonts  this  year.  Many 
have  speedy  RISC  processors. 

Speaking  of  change,  we’ve  gone 
from  one  laser 
printer  in  the 
first  printer  issue 
to  45  page  print- 
ers this  year — 
nearly  half  the 
field.  With  their 
increasing  num- 
bers comes  strat- 
ification; we’ve 
created  a sepa- 
rate category, 
shared  printers, 
for  the  10  high- 
er-speed net- 
work-oriented 
page  printers  ( 1 2 
ppm  and  up)  like 
the  LaserJet 
IHSi  and  QMS  PS-2000.  Ink  jets,  which 
appeared  mired  in  a low-speed,  high- 
consumables  cost  squeeze  between 
lasers  and  dot  matrix  printers,  have 
gained  new  life,  especially  with  the 
advent  of  speedy,  affordable  units  that 
can  produce  passable  color  for  busi- 
ness users.  And  we’ve  added  a section 
for  color  PostScript  printers,  the  $7,000 
to  $15,000  devices  whose  market  is 
expanding  rapidly  from  ad  agencies 
and  design  studios  to  mainstream  of-  g 
fices.  Even  dot  matrix  printers  have  \ 
been  given  new  twists  from  Panasonic  g 
and  Epson:  ultraquiet  print  modes  and  | 
scalable  fonts. — Bill  Howard  ■ J 


Printing  Heads:  Rist,  Flynn,  and  Zulich. 
Four-color  photos  printed  by  the  solid-ink  color 
PostScript  Tektronix  Phaser  III  PXi. 
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Introducing  a Screaming  Fast,  52  to  535  Mb,  Removable 


New  from  Mega  Drive  Systems,  the 
_W  s'  Millennium  line  of  removable  hard  drives 

offers  uncompromised  computing  power. 

In  a small  and  rugged  3.5"  SCSI  hard  disk  format. 

Millennium  offers  access  speeds  of  9 ms,  transfer 
rates  of  16  MBits/sec.,  and  50  MB  to  a whopping 
3.75  GB  of  on-line  data.  Which  makes  it  truly  shine 
in  networking  and  power  hungry  applications. 

What's  more,  Mega  Drive  Systems'  Millennium  is 
the  ultimate  answer  to  data  security.  Up  to  500  MB 
and  more  of  fast  high  security  or  sensitive  data  sits  in 
the  palm  of  your  hand  at  the  touch  of  a button. 

Ready  to  be  locked  in  a secure  room  or  safe.  And 
fully  protected  against  willful  or  accidental  data  loss. 


A U your  sensitive 
data  is  secured  in 
a safe  in  seconds 


Pop  out  a module  out 
of  its  one-slot  or  two- 
slot  docking  bay,  and 
take  it  across  the 
room,  throw  it  in  your 
>ackitin 
pouch 


Mega  Drive 
Systems 

[omega 

Bernoulli 

Plus 

Passport 

an  ovemigru 

Access  Time  (Best) 

9ms 

19ms 

28ms 

Sustamd  Transfer  Rate 

16Mbits/s 

8-13MBits/s 

7MBits/s 

Mega  Drive  Systems' 
Millennium  line  offers 

MTBF  (Best) 

150K+ 

60k 

60  K 

Capacities  Available 

52-535 Mb 

20-90Mb 

21-42Mb 

highest  performance, 

Maximum  On-Line 

3,745Mb 

1,260Mb 

85Mb 

multi-platform  versa- 

PC and  PS/2  Compatible 

Yes 

Yes 

Yes 

tility,  and  a full  range 

Macintosh  Compatible 

Yes 

Yes 

No 

of  capacities,  for  las 

Workstation  Compatible 

Yes 

No 

No 

money  than  other 
removable  solutions 

As  for  reliability,  Millennium  boasts  rugged 
shock  absorbers,  a 150,000H  MTBF,  an  airtight 
enclosure.  And  superior  SCSI-2  architecture. 

Better  yet,  unlike  the  competition, 
all  Millennium  drives  are  fully  inter- 
changeable. So  that  you  can  buy  in  full 
confidence  today  and  grow  tomorrow. 

Millennium  supports  all  major 
PC  and  PS/2  brands,  the  Macintosh,  and 
Workstations.  And  it's  compatible  with  Novell,  DOS, 
Windows,  OS/2,  Unix,  Xenix  and  Mac  applications. 
To  find  out  more,  contact:  Mega  Drive  Systems, 
489  S.  Robertson  Blvd.,  Beverly  Hills,  CA  90211, 
Phone  213-556-1663  • Fax  213-556-1164,  or 

Call  Now  800-322-4744 

IJIEGADRIVE 


Palmes  pending  on  Millennium  products.  Mega  Drive  Systems,  Millennium,  and  their  respective  logos,  are  trademarks  of  M 
Drive  Systems.  Inc.  All  other  brand  and  product  names  are  trademarks  of  their  respective  owners.  Prices  and  specifications 
subject  to  change  without  notice.  0 1991  Mega  Drive  Systems.  Inc..  Beverly  Hills,  CA.  Phone  (213)  556-1663.  All  rights  rese 


Y S T E M ST 

High  speed,  high  capacity 
removable  hard  drives “ 
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People  are  always  looking  for 
affordable  ways  to  mate  abetter  impression. 


Soon  a lot  more  people  will 
be  Uxiking  their  best.  Because 
now  the  best  features  of  the 
HP  LaserJet  III  printer  are 
more  affordable. 

The  new  LaserJet  HIP  printer 
features  HP’s  exclusive  Reso- 
lution Enhancement  tech- 
nology. An  innovation  that 
provides  300  dpi  print  quality 
superior  to  that  of  ordinary 
laser  printers.  The  PCL5 
printer  language,  with  font 
scaling  and  HP-GL/2,  brings 
even  more  to  your  documents. 


Fourteen  bit  mapped  and 
eight  internal  scalable  type- 
faces give  you  thousands  of 
options.  And,  to  make  things 
even  more  interesting,  the 
LaserJet  HIP  produces  pat- 
terns, shading,  spirals,  and 
mirror  images.  In  portrait  or 
landscape. 

HP  has  picked  up  the  through- 
put speed  of  this  4 ppm  printer. 
Due  to  a considerably  faster 
I/O  rate,  the  LaserJet  HIP 
accepts  data  as  quickly  as  your 
PC  can  transfer  it.  So  you  not 


Call  1-800-752-0900,  Ext.  2255  for  your  nearest  authorized  IIP  dealer. 

Adobe  and  PmUScript  are  registered  trademarks  of  Adobe  Systems  Inc.  in  the  U.S.  and  other  countries. 
* Suggested  I'.S. list  price.  < IHH1  Hewlett  I’ackanl  Company  PE  12109 


only  get  your  output  faster,  you 
get  your  screen  back  faster. 
The  LaserJet  II1P  also  has 
a new  16  MHz  processor  and 
PCL5  for  on-the-fly  typeface 
scaling  and  fast  vector 
graphics.  These  advancements 
mean  this  compact  printer 


DEAF  CUS 


Tfell  them  about 
the  new  LaserJet  HIP 


requires  less  time  to  print  than 
many  laser  printers  with 
higher  ppm  rates. 

For  versatility,  the  LaserJet 
IIIP  has  a multisized  paper 
tray  that  accepts  various  sizes 
of  paper  and  envelopes.  An 
optional  Adobe'  PostScript' 
cartridge  is  available.  And,  of 
course,  the  LaserJet  IIIP  is  com- 
patible with  all  mqjor  software 
and  HP  LaserJet  accessories. 

The  g(xxi  looks  you  get  with 
the  newest  HP  LaserJet  look 


even  better  when  you  con- 
sider the  price.  Just  $1,595.” 
For  a faxed  data  sheet,  dial 
(208)  344-4809  from  your  FAX 
machine  and  enter  document 
I.D.  number  9600.  Now  every- 
one can  add  a little  polish  to 
their  work. 

HP  Peripherals 

When  it’s  important  to  you. 
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8TH  ANNUAL  PRINTER  ISSUE 

Bill  Howard/  PC  Labs  tests  1 06  new  printers  from  40  vendors.  New  developments: 
Network  printers  are  hot,  ink  jets  are  faster,  and  lasers  and  dot  matrix  printers  are 
cheaper.  Also,  high-resolution  comes  to  the  desktop,  and  solid  ink  returns  in  color. 


Printer  Decision  Guide:  What  to  Buy 

Printer  Market:  Boom  Times  for  Lasers  and  Ink  Jets 

Going  Mobile:  Portable  Printers 

How  We  Tested  the  Printers 

How  to  Read  the  Printer  Guides 

How  to  Read  the  High-Low-Average  Charts 

Desktop  Lasers:  Fast,  Flexible,  Affordable 
Jim  Seymour/  PC  Magazine  Labs  looks  at  35  desktop 
lasers  from  22  vendors.  Watch  for:  faster  engines,  smaller 
footprints,  lower  prices,  and  PostScript  as  a standard 
feature.  A number  of  lasers  are  using  RISC  processors 
this  year,  and  several  provide  high-resolution  output. 
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204  LaserMaster  WinPrinter  400:  Using  Your  CPU  as  a Printer  Controller 
214  New  Lamps  for  Old:  Are  Recycled  Cartridges  Finally  Worth  Considering? 

230  Summary  of  Features 

Shared  Lasers:  The  New  Breed 

Frank  J.  Derfler,  Jr.,  and  Steve  Rigney/  Network  (or  shared) 
lasers  are  built  for  serious  speed— typically  from  1 0 to  24 
pages  per  minute.  They  have  tons  of  options,  sometimes 
including  duplexing  and  B-size  output,  and  they  support 
more  than  a few  users.  Are  they  worth  the  cost?  PC 
Magazine  Labs  tests  ten  shared  laser  printers  from  ten 
vendors. 

271  The  PC  Magazine  Printer  Guide:  Shared  Laser  Printers 
279  Editors'  Choice 
287  Performance  Tests 
296  Summary  of  Features 
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Color  PostScript:  Solid  Ink  Stages  a Comeback 
Winn  L.  Rosch/  Color  PostScript  models  are  the  printers  of 
choice  if  you  want  spectacular  four-color  output.  Solid  ink 
technology  returns  to  high-end  color  printing  this  year — by 
melting  colored  crayons.  Thermal  wax  transfer  technology  is 
still  around  and  more  affordable  than  ever.  We  test  nine 
color  PostScript  printers  from  seven  vendors. 

The  PC  Magazine  Printer  Guide:  Color  PostScript  Printers 
Editors’  Choice 
Performance  Tests 
Summary  of  Features 

Dye  Diffusion  Printers:  The  High  Price  of  Photo-realism 
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Bffil  Ink  Jets:  Getting  Faster, 
Getting  Better 
Mitt  Jones/  Ink  jets  are 
gaining  speed.  Some  are 
even  taster  than  the  fastest 
24-pin  dot  matrix  printers 
reviewed  in  this  issue,  and 
as  quiet  as  any  laser.  We 
look  at  five  new  ink  jets. 
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Dot  Matrix: 

Quietly  Evolving 
Oliver  Rist/  Dot  matrixes  are 
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modes,  and  other 
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units  from  17  vendors. 

444  Fujitsu  America  Inc. 

445  Gen  com  Corp. 

448  IBM  CorpAexmark 

455  Mannesmann  Tally  Corp. 

456  NEC  Technologies  Inc. 

465  Output  Technology  Corp. 

466  Panasonic  Communications  & 
Systems  Co. 

470  Printronix 

471  Seikosha  America  Inc. 

472  Star  Micronics  America  Inc. 
478  Tandy  Corp. 


414 

415 

420 

421 
432 
441 


391  The  PC  Magazine  Printer  Guide:  Dot  Matrix  Printers 

418  Editors’  Choice 

436  Performance  Tests 

443  Easy  to  Use:  Control  Panels  Improve 

446  The  Difference  Among  Paper  Paths 

458  Summary  of  Features 


EED  The  PC  Magazine  Printer  Index  (1984-1991) 


AFTER  WORDS 


ESI  ADVISOR 
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ARITH 


YOU  DON’T  NEED  AN  MBA  FROM  HARVARD,  MIT,  OR  EVEN  THE  UNIVERSITY  OF  SOUTHERN  BURMA  TO 
UNDERSTAND  WHY  AUSTIN  COMPUTER  SYSTEMS  HAS  BEEN  SO  SUCCESSFUL.  ALL  YOU  HAVE  TO  DO  IS 
COMPARE  A DELL  COMPUTER  TO  AN  AUSTIN 

AUSTIN  COMPUTERS  ARE  DESIGNED  AND  ENGINEERED  WITH  THE  HIGHEST  QUALITY  NAME 
BRAND  COMPONENTS  LIKE  INTEL  MICROPROCESSORS  AND  MICROSOFT  ACCESSORIES.  SO  ARE 

DELL'S.  AUSTIN  HAS  A FULL  LINE  OF  PROCESSORS  FROM  286’S  TO  486/50’S.  SO  DOES  DELL. 

AUSTIN  HAS  NEXT-DAY  ON-SITE  SERVICE.  TOLL-FREE  PHONE  SUPPORT.  A 30-DAY  MONEY-BACK  GUARAN- 
TEE. SEPARATE  VAR,  CORPORATE  AND  INTERNATIONAL  DEPARTMENTS.  1 00%  FINANCING  AND  SEVERAL 
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Reseller 
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THE  AUSTIN  386/33  WINSTATION 

64K  SYSTEM  CACHE.  1 25MB  HARD  DRIVE  4MB  RAM  1 FLOPPY.  1024x768 
NON • I NTERLACED  VGA  COLOR  MON ITOR . DOS/WI N DOWS/MOUSE 
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METIC. 


LEASE  OPTIONS.  DELL  DOES  TOO.  BUT  THE  BIG  DIFFERENCE  IS  DELL  CHARGES  YOU  HUNDREDS.  EVEN 
THOUSANDS  OF  DOLLARS  MORE  THAN  AUSTIN.  AND  AS  IF  THAT  ISN’T  ENOUGH.  AUSTIN  GIVES  YOU  SOME 
pi^FEATURES  DELL  DOESN’T.  LIKE  HIGH-RESOLUTION.  NON-INTERLACED  i 

V.1-' ' MONITORS  STANDARD  ON  ALL  COLOR  SYSTEMS.  THE  OPTION  OF  A 

CD  ROM  FOR  ONLY  $399  ON  ALL  DESKTOP  AND  TOWER  SYSTEMS. 


1 -800-752- 1 577 


‘IlilMlf 


AND  24-HOUR  ACCESS  TO  OUR  EXCLUSIVE  ON-LINE  ORDER  ENTRY  AND  TRACKING  SYSTEM  VIA  OUR  NOV- 
ELL NETWORK  FOR  ALL  QUALIFIED  BUYERS.  WE'LL  EVEN  INSTALL  YOUR  OPERATING  SYSTEM  AND] 

APPLICATIONS  SOFTWARE  AT  NO  CHARGE.  AUSTIN  COMPUTER  SYSTEMS 


Copyrighted  material 


IT  ALL 


ALL  THE  EXTRAS.  NO  EXTRA  CHARGE 


| AUSTIN  WIN  ST  ATI  ON  S COME  COMPLETE  WITH  MS-DOS, 

MICROSOFT  WINDOWS  3.0,  AND  A MICROSOFT  MOUSE.  NOT  SOME  STRIPPED  DOWN  CHASSIS  THAT'S  AS  USE- 
FUL AS  A PAPERWEIGHT.  WE’LL  EVEN  CUSTOM  BUILD  YOUR  SYSTEM.  YOU  PICK  THE  VIDEO,  HARD  DRIVE,  RAM 
SIZE,  PERIPHERALS.  WE  COULD  GO  ON  FOREVER  ABOUT 

OUR  FOUR  EDITOR'S  CHOICE  AWARDS  OR  ABOUT  HOW  GREAT  AUSTIN  SYSTEMS  ARE,  BUT  WE’LL  LET 
THE  EXPERTS  DO  IT  FOR  US:  “ THE  AUSTIN.  TEXAS-BASED  COMPUTER  SELLER  HAS  GARNERED  PC 


m 


MAGAZINE  EDITOR'S  CHOICES  AS  IF  THE  AWARD  HAD  BEEN  CREATED  FOR  IT."  PC  MAGAZINE  “TOP  IcHOKT  1 


NOTCH  COMPONENTS,  SOLID  PERFORMANCE,  TERRIFIC  SUPPORT  AND  A LOW  PRICE,  MAKE  IT  A MACHINE 
THAT  IS  HARD  TO  BEAT."  PC  MAGAZINE  MOST  COMPANIES  BURN  IN  JUST  THEIR 

CPU'S.  AT  AUSTIN,  WE  BURN  IN  OUR  SYSTEMS  FULLY-CONFIGURED  AS  YOU  ORDER  THEM,  SO  THE  CHANCE 
OF  NEEDING  OUR  G.E.  ON-SITE  SERVICE  IS  ABOUT  AS  SLIM  AS  SPOTTING  ELVIS  IN  YOUR 

LOCAL  SUPERMARKET.  BUT  IF  ANYTHING  DOES  GO  WRONG  DURING  THE  FIRST  YEAR, 

WE'LL  BE  AT  YOUR  DOOR  USUALLY  WITHIN  24  HOURS.  YOU  DON’T  PAY  FOR  PARTS.  OR 

LABOR.  OR  EVEN  THE  CALL.  WE  ALSO  OFFER  EXTENDED  SERVICE  UP  TO  FIVE  YEARS.  AND  OUR  TOLL-FREE 
TECHNICAL  HOTLINE  IS  THERE  FOR  YOU  IF  YOU  EVER  NEED  IT.  Qa£§303BE!3SUflfiSllfll  NOT  A ROCKE- 
| i FELLER,  GETTY,  OR  GATES?  NO  PROBLEM.  YOUR  BUSINESS  CAN  LEASE  AN  AUSTIN  AT  RATES  EVEN  A 

TO  ORDER  CALL:  | trump  could  afford,  or  you  can  apply  for  our  low 

INTEREST  RATES,  LOW  PAYMENTS,  AND  1 00%  FINANCING. 

try  an  AUSTIN  for  30  days,  if 
YOU'RE  NOT  ECSTATIC  WITH  IT,  SHIP  IT  BACK.  NO  QUESTIONS  ASKED. 


TO  ORDER  CALL: 

1-800-752-1577 

VAR  1 -800-338- 1 569  OVERSEAS  (512)  339-3500 
GOVT  1 -800-833-4472  NETWORKING  1 -800874  7 1 82 
FAX  (5 12)  454- 1357  CANADA  1 -800338- 1 565 
FORTUNE  1O0O  1-800622-5506 


ALL  THIS  SOUND  GOOD?  THEN  CALL  US  NOW  AT  1-800-752-1577  FOR  OUR  LATEST  PRICES.  OR  CALL  OUR 
VAR,  GOVERNMENT,  CORPORATE,  INTERNATIONAL,  OR  OUR  > IfflHSlI  I A 

NETWORKING  DEPARTMENTS  AND  WE’LL  TELL  YOU  ABOUT  OUR  NEW  VOLUME  DISCOUNT  PROGRAMS. 
BECAUSE  WHEN  YOU  ADD  UP  THE  QUALITY,  PERFORMANCE,  SERVICE,  MONEY-BACK  GUARANTEE  AND 


COMPETITIVE  PRICES  YOU  GET  WITH  AUSTIN,  WE  THINK  YOU’LL  AGREE  WITH  PC  MAGAZINE 

WHEN  THEY  SAID,  “HOW  CAN  YOU  LOSE?”  AUSTIN  COMPUTER  SYSTEMS 


DDS  UP. 


AUSTIN  286/16 

$940 

Microprocessor  286  running 
at  16MHz 

Storage:  40Mb  IDE  Hard  Drive. 
I 44 or  I 2Mb FDD 
Memory;  I Mb  RAM 
Video:  TTL  Monochrome 


AUSTIN  386/SX16* 
WINSTATION 

$1190 

Microprocessor  386/SX  run- 
ning at  16MHz 

Special  Features:  Pre-loaded 
with  Microsoft  Windows  3 0.  MS- 
DOS  and  a Microsoft  Mouse 
Storage:  40Mb  IDE  Har'd  Drive. 

I 44  or  12Mb  FDD 
Memcxy:  2MD  RAM  lw 
Video:  TTL  Monochrome  H" 


AUSTIN  386/SX20* 
WINSTATION 

$1240 

Microprocessor  386/SX  run- 
ning at  20MHz 

Special  Features:  Pretoaded 
with  Microsoft  Windows  3.0.  MS- 
DOS  and  a Moosoft  Mouse 
Storage:  40Mb  IDE  Hard  Drive. 

I 44  or  I 2Mb  FDD 
Memory:  2Mb  RAM 
Video:  TTL  Monochrome 


1990 


AUSTIN  386/25* 
WINSTATION 

$1390 

Microprocessor  386  running 
at  25MHz 

Special  Features:  Preloaded 
with  Mtrosoft  Windows  3 0.  MS- 
DOS  and  a Microsoft  Mouse 
Storage:  40Mb  IDE  Hard  Drive. 

I 44  or  I 2Mb  FDD 
Memory  2Mb  RAM 
Video:  TTL  Monochrome 


AUSTIN  386/5X20* 
NOTEBOOK 

$2195 

Microprocessor  386/SX  run- 
ning at  20MHz 

Special  Features:  Under  8 lbs 
with  battery  Battery  and  recharger 
included 

Storage:  40Mb  IDE  Hard  Drive. 

I 44Mb  FDD 
Memory:  2Mb  RAM 
Video:  10*  VGA  LCD  Display 
with  640  x 480  Resolution  and  32- 
Gay  Scale 

Keyboard:  F uil  size  embedded 
numeric  pad  with  1 2 function  keys 


AUSTIN  386/33* 
WINSTATION 

$1590 

Microprocessor  386  running 
at  33MHz.  64  K System  Cache 
Special  Features:  Preloaded 
with  Microsoft  Windows  3.0.  MS- 
DOS  and  a Microsoft  Mouse 
Storage:  40  Mb  IDE  Hard  Drive. 
I 44a  I 2Mb FDD 
Memory:  2Mb  RAM 


AUSTIN  486/SX20  ISA* 
WINSTATION 

$1790 

Microprocessor  486/SX  run- 
ning at  20MHz 

Special  Features:  Preloaded 
with  Microsoft  Windows  J O.  MS- 
DOS  and  a Microsoft  Mouse 
Storage:  40  Mb  IDE  Hard  Drive. 

I 44a  I 2Mb FDD 
Memory:  2Mb  RAM 


AUSTIN  486/33  ISA* 
WINSTATION 

$1990 

Microprocessor  486  running  at 
33MHz 

Special  Features:  Preloaded 
with  Mtrosoft  Windows  3 0.  MS- 
DOS  and  a Microsoft  Mouse 
Storage:  40  Mb  IDE  Hard  Drive. 

I 44  a 1.2Mb  FDD 
Memory:  2Mb  RAM 


AUSTIN  486/33  EISA  • 
WINTOWER 

$2990 

Microprocessor  486  running 
at  33  MHz 

Special  Features:  Preloaded 
with  Microsoft  Windows  3.0.  MS- 
DOS  and  a Microsoft  Mouse 
Storage:  40  Mb  IDE  Hard  Drive, 
I 44  a I 2Mb  FDD 
Memory:  2Mb  RAM 


AUSTIN  486/50  EISA  * 
WINTOWER 

$3990 

Microprocessor  486  running 

at  50MHz 

Special  Features:  Preloaded 
with  Microsoft  Windows  3.0.  MS- 
DOS  and  a Microsoft  Mouse 
Storage:  40  Mb  IDE  Hard  Drive. 

I 44  a I 2Mb  FDD 
Memory:  2Mb  RAM 


Video:  TTL  Monochrome 


FOR 


Video:  TTL  Monochrome 


Video:  TTL  Monochrome 


Video:  TTL  Monochrome 


Video:  TTL  Monochrome 
Can  fa  exact  shipping  date 


VISIT  US  AT  COMDEX. 

FALL '91  . SANDS  EXPO  AND  CONVENTION  CENTER.  BOOTH  SI089 

OTHER  OPTIONS  OR  TO  ORDER  CALL:  1 -800-752-1  577 


1 0300  METRIC  BLVD. . AUSTIN  TX  78758 
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Nobody  Delivers  like  Dustin 


At  Dustin,  we  are  committed  to  providing  our  customers  with  Premium  Service  at  the  lowest  available  price. 
Our  sales  staff  is  dedicated  to  answer  your  call  in  three  rings  or  less.  And,  with  one  of  the  largest 
inventories  in  the  industry,  we  are  able  to  send  out  over  90%  of  our  orders  on 
the  same  day  they're  placed.  That's  the  Dustin  Difference. 


The  Dustin  Difference: 

Free  Ground  Shipping  ✓ 
Same  Day  Shipping  / 
Overnight  Delivery  Available  ✓ 
Corporate  PO’s  Welcome  ✓ 
APO's  & FPO's  Welcome  / 
24-Hour  FAX  Order-Line  ✓ 
Government  & Educational  Pricing  ✓ 
No  Minimum  Orders  / 
Visa,  MasterCard,  & AMEX  Accepted  / 
No  Credit  Card  Charges  Until  Shipping  / 
No  Credit  Card  Surcharges  ✓ 
Thousands  of  Items  in  Stock  ✓ 
The  Latest  Software  Versions  for  your  PC  / 
Manufacturers'  Warranties  & Documentation  ✓ 
Call  for  Items  Not  Listed  & Free  Catalogue  ✓ 


ACCOUNTING/FINANCE 
ACC  PAC  BPI 

255 

DAC  Accounting 

95. 

DAC  Bonus  Pack 

139. 

Managing  Your  Money 

139. 

Moneycounts 
One  Write  + 

35 

179. 

Paccioli 

39. 

Peachtree  III 

159. 

Peachtree  III  w/DQ 

235 

Quicken  4.0 

45 

Timeslips  III 

205 

BORLANO 
Borland  C++ 

329 

Objectvision 

99. 

Paradox  35 

525 

Paradox  Engine 

99. 

Paradox  Multipak 

659. 

Paradox  Upgrade 

159. 

Quattro 

75 

Quattro  Pro  30 

319. 

Quattro  Pro  30  Upgrade 

129. 

Reflex  2.0 

175 

Sidekick  2.0 

69. 

Sprint 

149. 

Turbo  C++  2nd  Edition 

75 

Turbo  Oebugger  & Tools 

95 

Turbo  Pascal  6.0 

109 

Turbo  Pascal  Windows 

159 

BUSINESS  GRAPHICS 
ABC  Flowcharting 

195 

Calendar  Creator  Plus 

49 

Charisma  2.1 

345 

Oan  Bricklins  Demo  II 

179 

Draw  Perfect 

285 

Easy  Flow  V7.0 

165 

Flowcharting  III 

149 

Form  Filler 

95 

Form  Tool  Gold  30 

65 

Freelance  Graphics 

345 

Graph  in  the  Box 

79 

Harvard  Graphics  30 

345 

Hijaak 

109 

Impress  2L 

85 

Inset  + Hijaak 

149. 

ORG  Plus  Advanced 

75 

Perform  Professional 

305. 

CAD/DRAFTING 
3D  Drafting 

219 

Autosketch  30 

159 

Design  CAD 

159. 

Design  CAD  3D 

209 

Drafix  For  Windows 

445. 

Drafix  Ultra 

259. 

Generic  CADD  50 

299. 

TurboCAD 

85 

COMMUNICATION 
ADV  Netware  286 

2039 

BiModem 

55 

Carbon  Copy  + 60 

125 

CO  Session 

125 

Crosstalk  Communicator 

65. 

Crosstalk  Mk  IV 

145 

Crosstalk  Windows 

129. 

Dynacom 
ELS  Level  II  2.15 

215 

1169 

Fast  Lynx 

85 

Laplink  III 

95 

PC  Anywhere  III 

69. 

PC  Anywhere  IV 

109. 

Procomm  Plus  2.0 

75 

Reflections  4+ 

289 

Smartcom  Exec 

85 

Smarterm  240 

215. 

Soflerm  PC 

195 

DATABASE 
Access  SQL 

429. 

Ask  Sam  50 

229 

Biz'Base  Personal 

49 

Clarion  Personal 

55 

Clarion  Professional 

499 

Clipper  501 

509. 

Codebase  IV 

265 

Data  Perfect  2.2 

309 

DB  Fast  Windows 

229 

DBase  IV 

519 

DBase  IV  Developers 

859. 

DBXL 

149. 

Foxbase  + 

199 

Foxbase  +386 

305 

Foxbase  + Lan 
Foxbase  + 

305 

Lan  Runtime 

349 

Foxpro  2.0 

485. 

Foxpro  Lan  2.0 

799 

Foxpro  Runtime 

295 

Nutshell+ll  Promo 

155 

Paradox  Engine 

99. 

PC  File  60 

89 

Personal  R.Base 

85 

Q&A 

285 

R Base  31 

479 

R&R  Report  Writer 

159 

SCO  Foxbase 

659 

Superbase  4 

439 

Thmx 

319 

WindowBase 

149 

DESKTOP  PUBLISHING 
Adobe  Fonts 

Call 

Adobe  Illustrator 

319 

Adobe  Plus  Pak 

129 

Adobe  Streamline 

249 

Adobe  TypeAlign 
Adobe  Type  Manager 

75 

69 

Adobe  Typesets  1.2.3 
Artline  2.0 

Call 

389. 

Catchword 

149 

Corel  Draw  2.0 

389 

Deluxe  Paint  II  Enhanced 

89 

Designer 

469 

Express  Publisher 

99. 

Facelift 

69 

First  Publisher 

99 

Fontasy  3 

69 

Freedom  Of  The  Press 

259 

Graphics  Editor 

415 

Grasp  4.0 

205 

Omnipage  386 

459 

Pagemaker  4,0 

509 

PC  Paintbrush  IV  + 

125 

Pizazz  + 

75 

Printmaster  Plus 

45 

Printshop 
Publish  It  1.2 

45 

145 

Publishers  Type  Foundry 

319 

Readright  Windows 

319 

Scrapbook  Plus 

99 

The  Animator 

269 

Ultra  Script  PC  Plus 

265 

Ventura  Gold  30 

499. 

EDUCATION  TRAINING 
French  Assistant 

45 

German  Assistant 

45 

Italian  Assistant 

45 

Learning  DOS 

45 

Learning  German 

95 

PC  Bible  Study 

89. 

Spanish  Assistant 

49 

Where  is  Carmen? 

39 

HARDWARE 
Hayes  ESP  PS/2 

265 

Hayes  ESP  At/Xt 

229 

Okidata  Printers 

Call 

Toshiba  Laptops 

Call 

INFORMATION/PROJECT 

MANAGEMENT 

ACT 

229 

Address  Book  Plus 

55 

Agenda  2.0 

305 

Current 

235 

Desktop  Set 

95 

Grandview 
Harvard  Project 

205 

Manager 

455 

Idea  Fisher 

359 

Info  Select  2.0 

99 

On  Target 

275 

Plan  Perfect 

249 

Project  Mgr  Workbench 
Project  Scheduler  V 

825 

465 

Timeline  4.0 

439. 

INTEGRATED 
First  Choice 

95 

Framework  III 

465 

Lotus  Works 

99 

Open  Access  III 

409. 

Smartware  II 

469 

Symphony  2.2 
Word  Perfect  Office 

525 

99. 

KENSINGTON 
Expert  Mouse 

109 

Keyboard  Shelf 

45 

Masterpiece+ 

115 

MATHEMATICAL 

Derive 

159 

Mathmatica  386/387 

789. 

Mathcad 

325. 

Math  Type  PC 
SPSS/PC  + 

175 

179. 

Statgraphics  50 
Sigma  Plot 

665. 

475 

Plot  It 

359 

MICROSOFT 
MS  Basic  7.1 

329 

MS  C Compiler 

329 

MS  Chart 

269 

MS  Dos  33 

69. 

MS  Dos  4.01 

69. 

MS  DOS  50 

79 

MS  DOS  50  Upgrade 

69 

MS  Excel  30 

329 

MS  Fortran 

309 

MS  Macro  Assembler 

109 

MS  Mouse  with  Paint 

95 

MS  Mouse  with  Windows 

169. 

MS  Multiplan 

135 

MS  Office  Windows 

659 

MS  Project 

339. 

MS  Project  Windows 

465 

MS  Quick  Basic 

75 

MS  Quick  C 

75 

MS  Windows  30 

99. 

MS  Windows  Dev 

Toolkit 

339. 

MS  Word  55 

229 

MS  Word  Windows 

335 

OPERATING  SYSTEMS 

Desqview 

85 

Desqview  386 

139 

DR.  DOS 

145. 

DR.  DOS  Multi 

449. 

DR.  DOS  50  Upgrade 

79 

Geoworks 

135 

MS  DOS  5.0 

79 

MS  DOS  4.01 

69 

OS/2  Pres  Mgr  Toolkit 

339. 

OS/2  Standard 

145 

PC  DOS  4.01 

135 

PC  DOS  50 

139. 

PC  MOS  5 User 

435 

SCO  VP/IX 

345 

Unix  386  Development 

699 

Unix  386  Operating 

689 

VM  386  Multi  User 

575 

Xenix  386  Operating 

549 

PROGRAMMING 

Actor  Professional 

485 

APL  Plus 

449 

Brief 

185 

Case  PM 

1859 

Clear  + Foe  C 

135 

Halo  88  MS  C 

259. 

Owl  Guide 

389 

RM  Cobol  85 

789. 

Smalltalk  V286 

125 

Smalltalk  VPM 

299 

Smalltalk  Windows 

285 

Toolbook  Windows 

305 

Turbo  C Tools 

125 

Turbo  Professional 

115 

Ul  Programmer 

345 

SPREADSHEETS 

Baler 

359 

Lotus  123  ver.  2.2 

349 

Lotus  123  ver.  2.3 

349 

Lotus  123  ver.  31 

419 

MS  Excel  30 

329 

Quattro 

75. 

Quattro  30 

319 

Quattro  30  Upgrade 

129 

SCO  Professional 

645 

Supercalc  V 

109 

Wingz  PC 

329 

UTILITIES 
386  Max  5.1 

79. 

Above  Disk 

69 

All  ways 
Auto  Menu 

119. 

45 

Becker  Tools 

89 

Blue  Max 

95 

Brooklyn  Bridge 

95. 

Check  It 

89 

Command  Post 

49 

Control  Room 

79. 

Copy  II  PC 

35 

Copywrite 

Cubit 

69 

45 

Direct  Access 

69 

Disk  Manager 

45 

Disk  Technician  Gold 

109. 

Fastback  Plus  30 

119 

First  Apps 

59 

Headroom 

75 

Icon  Designer 

39. 

Intelligent  Back-Up 

109 

K Edit 

115 

Mace  1990 

99. 

Magellan 

115 

Menu  Wdrks 

25 

MKS  Toolkit 

225 

Movem 

59. 

Netroom 

59 

Norton  Utilities  50 

119 

Norton  Back-Up 

105 

Norton  Commander 

105 

Norton  Editor 

75 

Option  Board  Deluxe 

119 

PC  Kwik  Powerpack 

79 

PC  Tools  Deluxe  7.0 

109. 

PK  Zip 

49 

Print  A Plot 

195 

Print  Cache 

115 

Q Dos  III 

55 

QEMM386 

69 

QRAM 

55 

Resource  Toolkit 

139. 

Scrapbook+ 

99. 

Sideways 

65 

Software  Bridge 

85 

SPF/PC 

155 

Spinrite  2 

69. 

Turbo  EMS 

59 

Virex  PC 

85 

Windows  Express 

59 

Wonder  Plus 

55 

XTree  Pro  Gold  2.0 

99 

WORD  PROCESSING 

AmiPro  for  Windows 

299 

AmiPro  Upgrade 

119 

Just  Write 

85 

Letter  Perfect 

139 

Manuscript 

339. 

Multimate  4.0 

289. 

Nota  Bene 

339. 

Professional  Write+ 

175 

Rightwriter  4.0 

65 

Typing  Tutor 

39 

Word  For  Word  Pro 

79 

Word  Perfect  51 

259 

Wordstar  60 

225 

Call  For  Any 
Item  Not  Listed 


Plain  Wrap  Prices, 
Black  Tie  Service. 


20969  Ventura  Blvd.  Suite  *13,  Woodland  Hills,  CA  91364 
(818)  710-9174 

Call  Toll  Free  from  anywhere  in  the  United  States 
Monday  thru  Friday-7:00AM  to  5:00PM  PST 


1-800-274-6611 

Or  Fax  It! 

1-818-884-5310 


We  will  promptly  replace  any  detective  Hems  relumed  within  30  days,  but  cannot  guarantee  compatibility  There  is  a 154»  restocking  tee 
on  any  non  detective,  unopened  goods,  and  ail  returns  must  be  accompanied  by  a Returned  Merchandise  Authorization  Software 
prices  do  sometimes  fluctuate  beyond  our  control  and  may  change,  lor  better  or  worse,  without  nonce  While  ground  shipments 
are  tree,  we  do  ask  $11.00  per  item  tor  2-day.  $2200  per  item  tor  overnight,  and  $450  tor  COO  Although  shipping  heavier  items 
may  be  slightly  more,  bulk  orders  can  be  a lot  less  Free  catalogues  ire  available  upon  request,  and  please  can  us  tor  any  item 
not  listed 
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EDUCATION:  THE  FINAL  FRONTIER 

As  an  educator  who  works  with  all 
types  of  computers,  I could  not  agree 
more  with  William  F,  Zachmann's  column 
“Education:  The  Final  Frontier”  (August 
1991).  But  there  is  one  key  factor  he 
omitted:  education  of  the  educators. 

If  the  educator  in  the  classroom  hasn't 
any  knowledge  (or  worse,  doesn't  wan/to 
have  any  knowledge)  of  all  the  good  edu- 
cational software  out  there,  then  the  stu- 
dents will  not  be  exposed  to  it  unless  it  is 
used  in  their  homes. 

The  recent  school  budget  cuts  through- 
out the  country  are  not  a good  sign  for  the 
educational  sector.  The  thought  of  raising 
taxes  is  repugnant  to  the  average  tax- 
payer. But  the  first  key  turned  in  the  lock 
must  be  the  one  to  train  the  people  who  do 
the  training. 

Arthur  B.  Fay 
Fredericksburg,  Virginia 


Zachmann  forgot  to  oil  the  hinge  of  the 
educational  door.  Unless  the  educational 
system  embraces  computer  technology 
as  a primary  tool  at  all  levels,  the  rusty 
hinges  of  the  door  we  are  attempting  to 
unlock  will  surely  impede  our  opening  it 
more  than  just  a crack. 

We  must  train  those  who  are  training 
our  next  generation  to  embrace  this  tech- 
nology and  use  it  on  a daily  basis. 

David  R.  Hill 

Philadelphia,  Pennsylvania 

Many  public-school  teachers,  administra- 
tors, and  professors  of  higher  education 
fear  the  impact  that  computers  might  have 
on  the  security  of  their  positions.  A large 
number  of  these  people  are  intimidated  by 
computers  and  fear  that  their  inability  to 
cope  with  computerization  will  be  exposed. 

I hope  that  Zachmann  is  right  about 
computers  and  education  for  the  sake  of 
our  children,  who,  incidentally,  seem  to 
know  more  about  computers  than  95  per- 
cent of  their  teachers. 

James  H.  Hunt 

Boise,  Idaho 


B $198  VS.  $5.95? 

In  John  C.  Dvorak's  Inside  Track 
column  (September  10,  1991),  he  urges 
everyone  from  homeowners  to  corporate 
network  administrators  to  spend  $198  for 
an  Accutest  II  (a  wiring  integrity  tester). 
Radio  Shack  has,  for  several  years,  been 
selling  a 120V AC  Grounded  Outlet  Ana- 
lyzer (22-101),  currently  listed  at  $5.95. 
This  device  will  show  open  ground,  open 
neutral,  open  hot,  hot/ground  reversed, 
and  hot/neutral  reversed. 

These  are  the  only  functions  mentioned 
in  Inside  T rack  that  the  Accutest  performs, 
but  at  that  price  I sure  hope  it  does  more. 
You  can  buy  33  Radio  Shack  devices  for 
the  price  of  one  Accutest  III  While  you 
don’t  get  a lifetime  guarantee  with  the 
Radio  Shack  unit,  at  its  current  price  who 
needs  one?  I highly  recommend  this  de- 
vice to  anyone  who  must  plug  anything 
into  an  AC  outlet. 

Joe  T.  Rawlins 
Groveland,  Massachusetts 

The  Accutest  II  also  looks  at  im- 
pedance faults  and  other  anoma- 
lies.— Ed. 


=1  NOTEBOOK  NECESSITIES 

HU  I find  that  a basic  piece  of  information 
is  often  missing  from  your  notebook  com- 
puter reviews.  You  constantly  stress  that 
the  computers  must  be  configured  in  such 
a way  to  make  portability  easy,  and  you've 
gone  so  far  as  to  dismiss  computers  that 
don’t  have  an  internal  modem  slot. 

So  why,  why,  why  is  it  that  your  fea- 
tures table  has  a line  entry  for  FCC  Class 
B certification  but  no  item  that  mentions 
whether  or  not  the  computer  has  a handle 
or  at  least  comes  with  a carrying  case? 

What  good  is  it  if  a computer  is  small 
and  light  if  there's  no  way  to  carry  it  with 
you?  The  "rugged  ridge”  that  some  of  the 
notebooks  have  doesn't  help  too  much 
when  the  temperature  is  above  70  de- 
grees or  you’re  running  for  a cab. 

So  get  real,  and  tell  us  who  has  a han- 
dle, and/or  a carrying  case  (and  if  it’s 
optional  or  included).  Real  users  want  to 
know. 

C.  Raphael  Poliakoff 

Bellevue,  Washington 


In  the  flood  of  battery-powered  notebooks 
during  the  past  year,  the  manufacturers 
are  missing  what  is  truly  needed.  Forget 
about  the  battery — unless  it  can  last  at 
least  10  hours.  A battery-powered  com- 
puter is  like  a battery-powered  car:  a good 
idea  but  not  practical  in  real  life. 

Give  us  an  AC-powered  notebook  with 
the  power  supply  built-in.  4MB  of  RAM, 
and  a 60MB  hard  disk  standard;  let  it  be 
compatible  with  every  monitor,  and  give 
us  a practical  carrying  case,  standard! 
Mike  Yang 
Tustin,  California 


DEATH,  TAXES,  AND  STATISTICS 

In  response  to  Sander  Schimmelpen- 
ninck's  complaints  (Letters,  August  1 991 ) 
about  statistics  being  a "dull  and  arcane 
craft”  with  “formulas  as  old  as  meat  and 
potatoes”:  Many  of  the  formulas  are  old 
(have  been  in  use  a long  time)  because 
they  work!  And  I am  sorry  to  tell  you  this, 
but  a statistics  program  doesn't  have  the 
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autSmap 

The  Intelligent 

ROAD  ATLAS 


The  fun,  fast,  friendly  way  to  know  be- 
fore you  go.  Full  color  mops  help  you 
plan  your  best  route.  Accurate,  current 
and  reliable  data. 


AUTOtAAP's  powerful  intelligence 
searches  over  350,000  miles  of  rood 
and  more  than  50,000  cities. 


Print  out  detailed  maps  and  directions 
to  take  along  with  you.  AUTOIAAP  con 
easily  save  up  to  20%  in  driving  time 
and  costs. 


Plain  Wrap  Prices, 
Black  Tie  Service. 


1-800-274-6611 

20969  Vontvro  ItaL,  o 13,  Woodland  Hills,  (A  91364  (818)  710-9174 
Prico  svt>j*<i  to  dtanfa  without  notka 


Letters 


ability  to  tell  you  which  analysis  is  appro- 
priate for  your  particular  question;  for  that 
you  have  to  learn  statistics. 

"Versatile,  user-friendly”  statistical 
packages  simply  store  data  and  crunch 
the  numbers  for  you.  It's  up  to  the  user  to 
tell  the  machine  which  numbers  to  crunch 
and  in  what  manner  to  do  so,  and  both 
require  some  knowledge  of  statistics. 
David  M.  Polcyn 
San  Bernardino,  California 


SI  DROPPING  THE  BALL 

=*  I am  always  glad  to  read  the  First 
Looks  reviews  in  your  magazine.  The  ar- 
ticle on  Software  Publishing  Corp.'s  Har- 
vard Graphics  3.0  (August  1 991 ) fell  short 
of  the  mark,  however.  It  expressed  how 
good  the  new  product  is  and  described  all 
of  its  new  features.  Unfortunately,  the  ar- 
ticle did  not  point  out  which  features  were 
dropped  from  the  old  version. 

The  new  version  dropped  its  support 
for  the  film  recorders  it  had  supported  in 
Version  2.3.  This  will  prevent  me  from 
adopting  the  new  version  because  I can- 
not invest  in  software  that  makes  my 
hardware  obsolete.  Come  on,  SPC,  you 
dropped  the  ball. 

Verlin  Cross 
Woodbridge,  Virginia 

IT  MUST  BE  THE  MOON:  A 

POTPOURRI  OF  READER  MAIL 

A new  high-tech  disease  has  been  identi- 
fied called  "ALTS.”  ALTS  (Airline  Lunch 
Tray  Syndrome)  is  a serious  disorder  that 
affects  designers  of  laptop  computers.  Any 
laptop  design  engineer  who  contracts 
ALTS  will  become  obsessed  with  design- 
ing any  new  laptop  computer  so  that  it  will 
fit  on  an  airline  lunch  tray. 

Until  the  discovery  and  identification  of 
ALTS,  the  cause  of  tiny  inconvenient  lap- 
top keyboards  was  unknown.  The  only 
known  therapy  for  ALTS  at  this  time  is  an 
intensive  program  that  requires  the  in- 
fected designer  to  observe  many,  many 
people  using  laptops  on  surfaces  other 
than  airline  lunch  trays. 

Orville  Jenkins 
Roanoke,  Texas 

With  the  Flash  EPROM  BIOSes  now 
coming  out  (on  machines  such  as  the  Dell 
450DE),  the  threat  of  a new  form  of  virus 
appears.  Since  the  BIOS  can  be  changed 
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from  within  the  software,  what  is  to  keep 
virus  programmers  from  changing  the  very 
heart  of  the  machine?  Scary! 

David  Duani 
Stanardsville,  Virginia 

I don't  understand  what  is  happening  at 
Borland  International.  I bought  Turbo  C++ 
in  July  1990.  Then  one  year  later,  I was 
given  a deadline  of  September  8, 1 991 , to 
either  upgrade  to  Borland  C++  or  lose  the 
privilege  of  upgrading. 

Does  Borland  expect  its  products  to 


In  2001:  A Space 
Odyssey,  HAL  says 
that  he  was  activated 
at  the  HAL  plant  on 
January  12, 1992  . . . 


only  last  a year?  While  the  upgrade  price 
is  good,  the  suggested  retail  price  of  $495 
is  a lot  for  the  home  user.  That's  sad,  be- 
cause Borland  has  long  been  a refuge  for 
the  home  user  who  wants  products  of  the 
highest  quality  for  a very  fair  price. 

I'm  really  afraid  Borland  is  going  the 
way  of  Microsoft:  It's  losing  contact  with 
the  people  who  put  it  in  the  position  it  now 
enjoys.  How  long  will  users  put  up  with  this 
incessant  upgrade  mania  and  with  dispro- 
portionate cost  increases?  What  are  us- 
ers to  do? 

Joe  Noble 
Littleton,  Colorado 

Now  that  Microsoft  has  officially  aban- 
doned OS/2,  we  should  expect  to  see 
some  really  great  OS/2  products  come  out 
of  Microsoft  in  about  a year  or  so. 
Michael  Mast 
Agoura  Hills,  California 

In  2001:  A Space  Odyssey,  HAL  says  that 
he  was  activated  at  the  HAL  plant  in  Ur- 
bana,  Illinois,  on  January  12, 1992.  Since 
that  date  is  almost  upon  us,  I wonder  if 
anyone  has  heard  anything  about  a secret 
project  out  there.  Do  you  think  we'll  make 
it  in  time?  Could  we  at  least  get  a cyborg 
with  an  Austrian  accent? 

By  the  way,  Arthur  C.  Clarke  says  that 
HAL  stands  for  Heuristic/ALgorithmic,  and 
that  he  would  have  changed  the  name  if  he 
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Just  Add  AutoCAD 


Value  Engineering 

Tri-Star  has  become  the  world's  largest  direct 
marketer/manufacturer  of  turnkey  CAD  workstations. 
Proven  reliability  backed  by  one  of  the  industry's  highest 
rated  service  and  support  programs  is  one  big  reason. 
Performance  that  is  second  to  none  is  another.  But  the 
best  reason  is  value.  Tri-CAD  workstations  are  designed 
and  built  with  one  purpose  - to  offer  the  best  CAD 
hardware  value  available  today.  So,  when  you're  tired  of 
paying  too  much  for  too  little,  give  us  a call 
and  increase  your  productivity  without 
decreasing  your  bottom  line. 
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Value  | 

TRIfSTAR 

COMPUTER  CORPORATION 


Two  Year  Parts  Warranty  • 60  Day  Money  Back 
Guarantee  • Lifetime  Toll-Free  Technical  Support  • 
One  Year  On-Site  Service  • Lifetime  Free  Our-Site 
Labor  • One  Year  Overnight  Parts  Replacement 
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M pruts  and  spec  ItCMom  wbfuT  to  change  without  notice  Tn  Mar  c« 


1.800.678-2799 

Tech  Support  1.800.688-8324 
FAX  602.345-0110 
International  602.829-0584 

Hours:  5am-7pm,  PST  Mon-Fri,  8am-4pm,  Sat 
120  South  Weber,  Chandler,  Arizona  85226 
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Microsoft  DOS  5.0 
Quality  101 -Key  Tactile  Keyboard 

$4995 


Lease  $175/Month 


Tri-CAD 
486  33MHZ  ISA 


TRI-CAD 

486  33MHz  EISA 


Intel  EISA  True  32-Bit  Bus  Architecture 
Intel  80486  33MHz  Processor  with  Integrated 
8K  Cache  & 487  Math  Coprocessor 
8MB  of  High  Speed  32-Bit  RAM 
(expandable  to  64MB  on-board) 

256K  of  Secondary  Static  RAM  Cache 
EISA  SCSI  True  32-Bit  Hard  Drive  Controller 
210MB 1 5ms  SCSI  Hard  Drive  with  64K  Cache  Buffer 
1 .2MB  Teac  5.25-inch  Floppy  Disk  Drive 
1 .44MB  Teac  3.5-inch  Floppy  Disk  Drive 
1MB  DSS  Plus  Hi-Color 
1024x768  SVGA  Graphics  Adapter 
1 7"  Flat  Screen  Non-Interlaced  SVGA  Color  Display 
12"x12*  Digitizer  with  16  Button  Cursor 
Panacea  ACAD  DLD  Driver 
Two  Senal  Ports  & One  Parallel  Port 


Video  Upgrades 

21"  Flat  Screen  1280x1024 
Color  Display  $995 
Tl  34020 1280x1024 
Graphics  Adafter  $1095 

Complete  line  of  mass  storage 
upgrades  available  - Call  Today. 


//  tri-cad 
486  33MHz  VLP 


Intel  80486  33MHz  Processor  with  Integrated 
8K  Cache  & 487  Math  Coprocessor 
8MB  of  High  Speed  32-Bit  RAM 
(expandable  to  32MB  on-board) 

21 OMB  1 5ms  Hard  Disk  Drive  with  64K  Cache  Buffer 
1 .44MB  Teac  3.5-inch  Floppy  Disk  Drive 
1 MB  1 024x768  SVGA  Graphics  Adapter 
Tl  34020  1280x1024  Graphics  Accelerator 
with  2MB  RAM 
21"  Flat  Screen  1280x1024 
Non-Interlaced  Color  Display 
12’x12’  Digitizer  with  16  Button  Cursor 
Two  Serial  Ports  & One  Parallel  Port 
Quality  101 -Key  Tactile  Keyboard 
1 0 Base  TTTwisted  Pair  1 6-Bit  Ethernet  Adapter 

$5995 

Lease  $206/ Month 


Intel  80486  33MHz  Processor  with  Integrated 
8K  Cache  & 487  Math  Coprocessor 
8MB  of  High  Speed  32-Bit  RAM 
(expandable  to  64MB  on-board) 

64K  of  Secondary  Static  RAM  Cache 
(expandable  to  256K) 

21  OMB  1 Sms  Hard  Disk  Drive  with  64K  Cache  Buffer 
1 .2MB  Teac  5.25-inch  Floppy  Disk  Drive 
1 ,44MB  Teac  3.5-inch  Floppy  Disk  Drive 
1 MB  DSS  Plus  Hi-Color  1 024x768 
SVGA  Graphics  Adapter 

1 7"  Flat  Screen  Non-Interlaced  SVGA  Color  Display 
1 2"x1 2"  Digitizer  with  1 6 Button  Cursor 
Panacea  ACAD  DLD  Driver 
Two  Serial  Ports  & One  Parallel  Port 
Microsoft  DOS  5.0 
Quality  1 01  -Key  Tactile  Keyboard 

$3995 

Lease  $141/Month 
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Choice 


Honorable 

Mention 


As  you’ve  probably  heard  by  now,  Its  sleek,  award-winning  shape 

there  are  quite  a lot  of  things  to  see  and  was  designed  to  fit  your  hand  perfectly 
do  in  the  Windows'  environment.  And  the  So  you’ll  find  it’s  easy  to  maneuver  and 

Microsoft*  Mouse  is  the  perfect  way  for  incredibly  comfortable  to  use. 
you  to  take  in  all  the  sights.  Maybe  that’s  why  over  3 million 

© 1991  Microsoft  Corporation.  All  rights  reserved.  Printed  in  the  USA.  In  the  50  United  States,  call  (800)  541-1261.  Dept.  V54;  outside  the  50  United  States  and  Canada,  call  (206)  93&8661.Customer. 


Copyrighted  material 


people  have  chosen  the  Microsoft  Mouse  as  Or  head  on  over  to  your  nearest 

their  personal  Windows  computing  guide,  dealer.  They’d  be  more  than  happy  to 
So  if  you’d  like  more  information  on  arrange  a tour  just  for  you. 
the  industry-leading  Microsoft  Mouse, 

just  call  (800)  541-1261,  Department  V54.  HVImVSUII 

Canada,  rail  (416)  568-3503  Microsoft  and  the  Microsoft  logo  are  registered  trademarks  and  Windows  is  a trademark  of  Microsoft  Corporation.  The  Microsoft  Mouse  is  patented  (No.  302.426). 
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Introducing  The  BestThihgThat 
Ever  Happened  To  Windows. 


The  Norton  Desktop  integrates  a file  manager  and  program  manager  into  one  seamless  desktop. 


THE  NORTON  DESKTOP” 
for  windows: 

Now  you  can  make  Windows  per- 
form the  way  you've  always  wanted- 
without  changing  the  way  you  use  it. 
Because  The  Norton  Desktop  is  the 
perfect  companion  for  Windows. 

Fbr  starters,  you  can  move  your 
programs  and  file  groups  from  the 
confinement  of  the  Windows  Program 
Manager  to  the  freedom  of  The 
Norton  Desktop.  It’s  like  having  your 
file  manager  and  program  manager 
transparently  integrated— all  for 
just  $149*! 

The  Norton  Desktop’s  enhanced 
file  manager  allows  you  to  launch, 
copy,  move,  view  and  delete  a file  or 
application  by  clicking  and  dragging 
icons  on  the  desktop.You  can  also 
print  documents  by  dragging  files  to 
any  printer  icon.  In  fact,  our  icon 
editor  makes  it  easy  to  select  any  of 


“We  took  one  look  at 
The  Norton  Desktop  for  Windows, 
and  it  instantly  became  the 
way  we’ll  compute  in  Windows 
from  now  on!’ 

-PC  Computing,  August  VI 

the  more  than  150  icons  provided, 
while  The  Norton  Viewer  enables  you 
to  instantly  view  files  from  over 
30  Windows  and  DOS  applications. 

Not  only  does  the 
Norton  Desktop  make 
sure  your  files  are  well 
managed,  it  also  ensures 
Noiton  Backup  they’re  well  protected. 

We’ve  included  The  Norton 
Backup" for  Windows,**  one  of  the 
fastest,  most  reliable  backups  you  can 
buy.  You  can  easily  set-up  automatic 
backups  for  any  time  of  the  day  or 
night,  whether  you’re  present  or  not, 
and  backup  in  the  background,  even 
to  and  from  network  drives. 


* Suggested  retail  price,  USA  only  ’ ‘Also  available  separately  for  SI29  (MSRP).  C 1991  Symantec  Corporation.  AU  rights  named.  The  Norton  Desktop  for 
Windows  is  a trademark  </  Symantec  Corporation.  All  other  brand  or  product  names  mentioned  an  trademarks  of  their  rrsprchir  holders. 
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And  The  Norton  Desktop  pro- 
vides the  easiest  UnErase"ever,  for 
stand-alone  PCs  and  network 
systems  plus  the  ynErase 
industrys  most  — — _ 

powerful  automatic  disk  diagnosis. 

It  also  includes  a rich  assortment 
of  screen  savers,  along  with  our 
SuperFind'text  searching,  enabling 
you  to  quickly  search  and  find  files 
on  any  disk  drive-even  on  networks. 

So  if  you’re  ready  to  improve  your 
Windows,  visit  your  nearest  dealer  or 
call  1-800-343-4714,  Ext.722P  for 
more  information  about  the  Norton 
Desktop.  It  could  be  the  best  thing  that 
ever  happened  to  your  PC. 
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Letters 


had  noticed  the  one-letter-before-IBM 
“coincidence"  before  the  movie  was  made. 
Tom  Del  Rosso 
Floral  Park,  New  York 

What  I have  been  reading  in  your  maga- 
zine and  elsewhere  about  the  increasing 
arrogance  of  Microsoft  Corp.  came  home 
with  finality  yesterday.  I had  written  the 
people  at  Microsoft  a three-page  letter 


Hey  designers!  It’s 
not  too  late  to 
improve  the  CD 
format ...  is  it? 


concerning  a product  defect.  I received  a 
form  letter  saying  they  couldn't  help  me. 
Please  understand  that  I wasn't  asking 
which  side  of  the  floppy  disk  goes  up.  It 
was  a technical  problem. 

The  contrast  with  WordPerfect  Corp. 
could  not  be  more  vivid.  When  I had  a 
problem  with  the  printer  driver  for  the  HP 
LaserJet  III,  the  WordPerfect  staff  not  only 
answered  their  800  number  (my  employer 
blocks  900  numbers  like  Microsoft's),  but 
they  read  my  letter,  called  me  back  on  their 
dime,  and  sent  a replacement  driver  by  the 
next  mail. 

I suppose  that  if  you  are  a corporation 
that  can  thumb  your  nose  at  IBM,  you  will 
not  hesitate  to  do  it  to  your  users,  too. 
Joseph  H.  Noggle 
Wilmington,  Delaware 

I agree  with  William  F.  Zachmann.  I think 
OS/2  will  eventually  succeed  in  the  mar- 
ketplace once  the  migration  from  the  DOS/ 
Windows  combination  becomes  painless 
and  beneficial.  I must  also  agree,  at  least 
in  part,  with  Jeff  Snyder  (Letters,  Septem- 
ber 10,  1991):  Zachmann  seems  to  be 
obsessed  with  OS/2.  Please,  Will,  leave  it 
alone  for  a while  and  write  about  some- 
thing else. 

Terry  A.  Griffin 
Seattle,  Washington 

To  all  Bill  Machrone's  wishes  for  a better 
designed  compact  disk  (August  1991),  I 


would  like  to  add  one:  I wish  the  designers 
of  the  CD  had  included  a protective  cover 
similar  to  those  on  3.5-inch  floppy  disks. 
Hey,  designers!  It's  not  too  late  to  improve 
the  CD  format ...  is  it? 

Marc  Wassill 
Airdrie,  Alberta,  Canada 

I am  an  independent  computer  consultant 
in  Japan,  specializing  in  ISA/EISA  ma- 
chines. I initially  needed  to  purchase  three 
486/33S  with  EISA/SCSI  caching  disk 
controllers.  I was  planning  on  buying  fifty 
more  if  the  three  worked  out  for  my  project. 
I faxed  letters  to  18  American  suppliers, 
asking  for  price  quotes.  (I  couldn't  contact 
some  companies  because  they  only  had 
800  numbers,  which  cannot  be  dialed  from 
Japan.)  Even  more  disturbing,  only  six  of 
the  eighteen  companies  responded,  and 
some  of  those  sent  me  a price  sheet  for  an 
ISA  unit  with  an  IDE  hard  disk! 

America  makes  a great  deal  of  noise 
about  its  trade  deficit  with  Japan . After  my 
recent  experience,  I'm  surprised  it's  not 
bigger!  If  American  companies  aren't  inter- 
ested in  selling  Japan  the  good  stuff,  how 
can  anyone  complain  when  Japan  isn't 
interested  in  the  poor-quality  stuff? 
Jackson  M.  Garrott 
Omura,  Nagasaki,  Japan 


CORRECTIONS  & AMPLIFICATIONS 


The  BBS  number  for  Searchlight 
Soflware  (“Bulletin  Board  Software: 
Tools  for  Wide-Area  Communica- 
tions.” September  10,  1991)  should 
have  read  5 16-689-2566. 

Since  the  review  “Access  Servers: 
Dialing  Up  the  LAN”  came  out 
(September  10,  1991).  LANMaster 
IneomServ  (as  well  as  OutcomSen’ 
and  FaxServ ) has  been  acquired  from 
Vestra-Subco  by  ComWare  Corp.  It 
can  be  reached  at  Enterprise  Plaza 
#204.  13915  Bumet  Rd..  Austin.  TX 
78728:  512-244-9091. 


HOW  TO  WRITE  TO  PC  MAGAZINE 


We  welcome  your  comments,  com- 
plaints. insights,  and  suggestions. 
Please  send  them  to  Letters,  PC 
Magazine.  One  Park  Avenue,  New 
York,  NY  10016,  or  upload  them  to 
PC  MagNet  (see  page  10  for  access 
information).  All  letters  become  the 
property  of  PC  Magazine  and  are 
subject  to  editing.  ■ 
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One 

Label- 

One 

Printer. 


If  you  own  a laser  printer,  you 
know  there  is  no  easy  solution  to 
printing  less  than  a full  sheet  of 
labels...until  now. 

Introducing  the  Avery  Personal 
Label  Printer-,  the  one  printer 
you  need  to  produce  professional 
labels  one  at  a time. 

The  Personal  Label  Printer: 

■ prints  a label  in  4 seconds! 

■ includes  FREE  Avery 
LabelPro • Software 
(a  $ 99.95  value) 

■ otters  scalable  tonts,  clip  art 

■ for  IBM « or  the  Macintosh  » 
So  when  you  need  only  one  label, 
there's  only  one  printer... 

the  Avery  Personal  Label  Printer. 

Call  (800)  541-5507  for  a dealer 
near  you. 


AVERY 

DENNISON 
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Only  $1195. 


INCREDIBLE  20MHZ  ZERO-WAIT  PERFORMANCE  $1195! 


That’s  right!  Now  you  can  own 
the  incredible  new  ZEOS  386SX 
20MHz  system,  complete  for  only 
$1195!  Using  ultra  high  speed 
53  nanosecond  DRAM,  your  new 
ZEOS  386SX-20  delivers  blazing 
zero-wait  state  performance  with- 
out the  need  for  a cache.  And  that’s 
just  for  starters. 

Your  new  ZEOS  386SX-20  also 
includes  the  most  advanced  SX 
motherboard  available  anywhere. 
Because  we’ve  not  only  added  incre- 
dibly fast  53ns  DRAM,  we’ve  also 
integrated  the  hard  and  floppy  drive 
controllers  plus  the  serial,  parallel 
and  game  ports  right  on  the  mother- 
board! This  results  in  even  greater 
reliability  and  expandability. 

ZEOS  SX  SYSTEMS  RATED  #1! 

After  all,  the  ZEOS  386SX-20 
comes  from  a family  of  Editor’s 
Choice  386  systems.  And  most 
recently,  in  PC  Magazine’s  Service 
and  Reliability  issue,  ZEOS  systems 
received  the  #1  SX  rating  overall. 
When  you  receive  your  new  ZEOS 
386SX  youll  see  why  ZEOS  is  #1. 
Take  our  case  and  power  supply 
for  instance. 

Your  new  system  will  include  our 
custom  200  Watt  power  supply  and 
seven  bay  SpaceSaver  desktop  case. 


You  save  space  and  still  have  room 
for  lots  of  future  expandability!  And 
the  components  in  your  system  will 
last  longer  too  because  ZEDS  gives 
you  not  just  one,  but  two  cooling 
fans.  After  all,  the  cooler  your 
system  runs,  the  longer  it  will  last. 
Now  that’s  uncompromising  value. 
That’s  ZEOS  value. 

24  HOUR  A DAY  TOLL  FREE  SALES 
AND  TECHNICAL  SUPPORT! 

Too,  you  will  receive  our  legend- 
ary ZEOS  24  Hour  a Day  Toll  Free 
Technical  Support.  Plus  our  full  30 
Day  Absolute  Satisfaction  Money 
Back  Guarantee,  One  Full  Year 
Limited  Warranty  and  Express 
Parts  Replacement  Policy. 

Performance.  Quality.  Price. 
Support.  These  are  the  hallmarks 
that  have  made  ZEOS  America’s 
favorite  choice.  These  are  the  values 
that  make  ZEOS  your  best  choice 
as  well.  You’re  going  to  be  very 
satisfied.  We  don’t  just  say  it.  We 
Guarantee  it. 

ORDER  NOW  TOLL  FREE 

QAA  400  CQQ1I 

Order  your  new  ZEOS  386SX 
now  with  confidence.  Your  choice 
of  ZEOS  quality  and  performance 
is  Guaranteed.  Order  now  toll  free 
by  calling  800-423-5891. 


All  prices  and  specifications  are  subject  to  change  without  notice.  Please  call  for  current  pricing  and  warranty  details.  ZEOS  is  a publicly  traded  company, 
NASDAQ  Symbol:  ZEOS.  < 1990  ZEOS  International.  Ltd..  530  5th  Avenue.  N.W.,  St.  Paul,  MN  55112.  All  product  and  company  names  are  trademarks 
or  registered  trademarks  of  their  respective  holders. 


INCREDIBLE 
20  MHz 
ZERO-WAIT 
PERFORMANCE 

ONLY  $1195 

■ '386SX-20  CPU. 

8/ 20MHz. 

■ Ultra  Fast  53ns  DRAM 
providing  true  Zero- 
Wait  state  performance. 

■ 512K  memory  expand- 
able to  a System  Total 
of  16MB.  Right  on  the 
motherboard. 

42MB  High  Speed  IDE 
hard  drive.  Teac* 

1.2MB  floppy. 

2 ZEOS  14' ' Hi-Res  amber 
monitor  with  Tilt/Swivel. 
Includes  Genuine 
Hercules1'  brand 
graphics  controller! 
ZEOS/RS  101  key 
SpaceSaver  keyboard. 

■ Two  Serial,  one  Parallel 
& one  Game  Port. 

■ 6-16,  2-8  bit  expansion 
slots.  80387SX  math 
coprocessor  support. 

■i  Rugged  ZEOS  7-bay 
SpaceSaver  case  with 
our  200  Watt  power 
supply  and  two  cooling 
fans  for  added  reliability 
and  product  life. 

■ Includes  ZEOS  24  Hour 
a Day  Toll  Free  Technical 
Support  and  Customer 
Satisfaction  package. 

Options  Galore: 

Including  14’ ' 1024  VGA. 
more  memory,  an  in- 
credible selection  of  hard 
drives:  SCSI.  IDE.  ESDI  RLL 
or  MFM  and  virtually  any 
other  add-on  you  could 
want.  Ask  about  other 
special  money  saving 
packages  too. 


ORDER  NOW  TOLL  FREE 

800-423-5891 

FAX  Orders:  612-633-1325 
In  Minnesota:  612-633-459T 
Outside  US  and  Canada: 
612-633-6131 

MasterCard,  VISA,  Discoven 
Am  Exp,  Z-CARD  and  COD. 
Open  24  Hours  a day, 

365  Days  a year! 
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In  1985  NEC  pioneered 
multiple  frequency 
technology  with 
our  MultiSync 
monitors.  Six  years 
later  we’re  redefining 
the  standard  with 
the  new  FG  series. 
A line  of  advanced 
monitors  compatible 
with  MS-DO S* 
systems  as 
well  as  the 
Mac  II  line. 


Computers  and  Communications 


Call  1-800-NEC-INFO  (In  Canada:  1-800-343-4418).  Or  call  NEC  Fast  Fax,  1-800-366-0476.  Request  #1532. 
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The  revolutionary  Multisync® 

3FGx  monitor.  The  future 
has  never  looked  brighter. 

Or  sharper.  Or  more  accurate.  Or  me 

Introducing  the  MultiSync  3FGx.  A monitor  so  bright,  sharp  and  clear, 
it  will  improve  your  vision.  The  3FGx  has  advanced  technology  to 
meet  the  demands  of  today’s  software.  And  features  that  make  it  the  best 
monitor  as  you  standardize  on  windowing  environments. 

The  15"  screen  with  FullScan '*  capability  provides  edge-to-edge  images 
with  a 36%  greater  active  display  area  than  most  14"  monitors.  While  the 
flat  square  screen’s  high-contrast  surface  reduces  blurring  and  distortion 
and  displays  colors  more  vibrantly.  Higher  refresh  rates  enable  stable, 
flicker-free  images.  Plus,  the  3FGx  is  20%  brighter  with  no  loss  of  focus. 

ErgoDesign™  elements  enhance  comfort  and  productivity  with  an 
antistatic  screen  coating  that  prevents  dust  attraction.  And  our  Reduced 
Magnetic  Field'*  technology  lowers  ELF  and  VLF  emissions  to  meet  even 
the  strict  Swedish  MPR  II  guidelines. 

The  3FGx  supports  VGA,  SuperVGA,  XGA,  1024  x 768  non-interlaced 
and  Mac  II  standards.  Well,  we  could  go  on  and  on.  And  if  history  is 
any  indication,  we  will. 

Because  ^ is  the  way  you  want  to  go.  ^ 

JYfSV 
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, Our  New 
Golor  Monitor  Will 
Sharpen  Your  Vision. 


Now  you  can  see  the  most  complex  diagrams  and  color 
illustrations  in  incredible  detail.  Crisp  and  clear-  even 
through  Windows™  Without  flicker  to  spoil  the  view. 

1024  x 768  Resolution  Without 
Electronic  Short  Cuts. 

There  are  basically  two  kinds  of  high-resolution  Super 
VGA  color  monitors.  Those  that  are  interlaced.  And 
those  that  are  not. 

Now,  a picture  that's  interlaced  may  sound  like  some- 
thing you'd  want.  But  interlacing  is  merely  a way  to  use 
the  same  old  electronics  to  produce  higher-resolution 
monitors.  With  interlacing,  the  monitor's  electron  beams 
can  only  refresh  every  other  line  of  pixels  (dots)  on  each 
pass  of  the  screen. 

Understandably,  this  shortcut  causes  the  screen  to 
flicker,  creating  eyestrain. 

"Flicker  Free”  monitors,  made  with  longer-life  phos- 
phors. are  an  attempt  to  solve  this  problem.  They  slow 
the  flicker,  but  produce  other  visual  side-effects,  such 
as  "ghosting," 

At  Samtron,  on  the  other  hand, 
we  designed  our  14"  1024  x768 
color  monitors  the  right  way.  With 
non-interlaced  technology.  With 
the  power  to  light  up  every  pixel  on 
every  pass.  And  we  gave  it  a tight, 
0.28mm  dot  pitch. 

So.  you  get  a pinpoint-sharp 
picture  that  hasn't  a hint  of  flicker. 

Samtrons  new  VLMF  monitors  use  a special  shielding  on  the  deflection  yoke,  an  antistatic 
CRT  coating,  a special  type  ot  fly-back  transformer,  plus  a power  transformer  specifically 
designed  to  reduce  magnetic  emissions 


Our  VLMF  Takes  The  Fear 
Out  Of  Being  Close. 

If  you’re  concerned  about  electronic  emissions,  this 
high-res  monitor  is  the  one  to  cozy  up  to.  Its  VLMF 
(Very  Low  Magnetic  Field)  cuts  emissions  to  less  than 
25  milligauss.  measured  at  20"  from  the  screen. 

That's  even  lower  than  Sweden's  stringent  standards 
call  for. 

Picture  Perfect  Technology 
Is  More  Than  Meets  The  Eye. 

Behind  our  high-resolution  screen  is  a design  so  unique 
it  results  in  a picture  perfect  display. 

It  starts  with  our  new  compact 
OneBOARD™  that  contains  all  the 
electronics,  even  the  power  supply. 

Thus  streamlining  interior  parts. 

Cutting  the  heat.  Adding  reliability. 

And  extending  monitor  life. 

It  also  plugs  into  any  power  The  automatic  degaussing  coil, 

supply  from  90  to  260  volts.  Has  an 
automatic  degaussing  coil.  Up-front  supply  on  onboard 

controls.  Non-glare  face.  And  SuperGLIDE.™  our  one 
now  superGUDE  Des«,n  hand  tilt-and-swivel  system. 

Altogether,  the  SC-428VXL  gives 
you  everything  you  want  in  a color 
1024  x 768  display.  Without  the 
things  you  don't  want. 


WE’RE  WORTH  WATCHING 


Windows  is  a trademark  of  Microsoft  Corp 
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14251 E.  Firestone  Blvd.,  Suite  101,  La  Mirada.  CA  90638. 

Phone  (213)  802-8425. 
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A Look  at  the  Trends  Shaping  the  Personal  Computer  Market 


Can  Lotus  Become 
A Leader  in  LAN 
Messaging  Standards? 


Everyone's  talking  about  mes- 
saging standards  for  networks, 
and  now  Lotus  Corp.  is  trying  to 
take  the  lead  in  setting  them. 

A messaging  standard  is  the 
missing  link  between  ordinary 
applications  and  transport  ser- 
vices such  as  Novell’s  MHS.  It 
lets  you  send  a spreadsheet  to 
one  of  your  colleagues  without 
quitting  the  spreadsheet,  boot- 
ing up  LAN  mail,  and  attaching 
the  file  to  a message. 

The  new  standard  is  called 
OM1  (Open  Messaging  Inter- 
face). It  was  designed  to  give 
Lotus  1-2-3  for  Windows. 


cc:Mail,  and  Lotus  Notes  the 
ability  to  exchange  messages  and 
is  a cornerstone  of  Lotus’s  de- 
velopment efforts  in  recent 
months. 

Now  Lotus  is  encouraging 
others  to  make  their  applications 
comply  with  OM1.  Initially,  it 
has  obtained  a commitment 
from  Apple  to  include  support  in 
a future  version  of  System  7. 
And  IBM  has  said  that  future 
versions  of  OS/2  and  Office- 
Vision/2  will  include  OMI  tech- 
nology. Both  Apple  and  IBM  are 
currently  contributing  ideas  to 
the  development  of  OMI. 


The  people  at  Novell  have 
said  that  the  standard  does  not 
conflict  with  anything  they  are 
doing  and,  as  market  demand 
requires,  they  will  support  this 
messaging  standard  along  with 
MHS,  SMTP,  SNAD,  and 
X.APIA. 

You  can  expect  to  see  all  of 
Lotus’s  Windows  products  with 
OMI  features.  But  even  though 
leading  software  developers  are 
eager  to  find  a good  messaging 
standard  to  adopt,  Lotus  will 
have  to  do  an  incredibly  good 
sales  job  to  overcome  its  com- 
petitors’ reluctance  to  become  a 
partner  with  Lotus  in  building 
standards. 

Lotus  Fixes  Problems 
With  1-2-3  for  Windows 

Without  changing  the  version 
number,  Lotus  says  it  has  fixed 


some  of  the  problems  early  users 
of  1-2-3  for  Windows  were  ex- 
periencing, including  the  partial 
screen  redraws.  Copies  of  the 
program  that  have  been  shipped 
since  late  September  have  the 
corrected  code. 

If  you  experience  problems 
with  a new  version  of  the  pro- 
gram, contact  Lotus  for  infor- 
mation about  fixes. 

Computer  Associates 
Buys  dBFast  and  PHIPS 

In  its  quiet  way.  Computer  As- 
sociates is  building  a grand  strat- 
egy for  full  interoperability 
across  a wide  range  of  Unix  and 
mainframe  systems,  with  some 
low-end  PC  products  as  entry 
points. 

In  recent  months.  Computer 
Associates  has  introduced  a low- 
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The  avalanche  of  new  products  may  make  it  seem  that 
Windows  has  overtaken  DOS.  But  a recent  survey  of  callers 
to  PC  MagNet  demonstrated  that  development  for  DOS  is 
alive  and  well. 

When  we  asked  1,143  callers  to  PC  MagNet  about  appli- 
cations development,  we  found  a general  split  among 
applications  developers  on  many  issues — except  the 
platforms.  Windows  may  be  growing  in  popularity,  but  it 
has  a long  way  to  go  before  it  overtakes  DOS. 

| For  which  environments  do  you  develop  applications?  | 


DOS  90% 

Windows  39% 

UNIX  14% 

Mainframes/minis  8% 

Other  8% 

OS/2  7% 

Macintosh  5% 

0 20  40  60  80  100 


Which  languages  do  you  currently 
use  in  developing  applications? 


C 51% 

BASIC  44% 

Non-dBASE  databases  36% 
(such  as  Paradox) 
dBASE-compatible  26% 
databases 

Object-oriented  languages  26% 
(such  as  C++) 

Pascal  24% 

dBASE  22% 

Other  21% 

1-2-3  macros  20% 

Visual  languages  20% 
(such  as  VisualBASIC) 

SQL  14% 

COBOL  12% 

Fortran  9% 

Assembler  7% 
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end  Windows  accounting  pro- 
gram ( CA  Simply  Accounting) 
and  ported  the  Cricket  family  of 
Mac  charting  programs  to  Win- 
dows. And  it  has  just  acquired 
two  of  the  more  interesting  new 
technologies. 

PH1PS,  the  24-bit  color- 
retouching  software  that  was  a 
PC  Magazine  “Best  of  1990” 
product,  has  become  CA-PHIPS. 
dBFast,  the  first  dBASEAan- 
guage  compiler  for  Windows, 
was  acquired  from  GenSoft. 

Both  products  were  acquired 
in  full,  including  key  program- 
mers on  the  development  teams. 
Computer  Associates  will  be 
providing  support  to  anyone  who 
registered  the  product  in  the  past. 

HP’s  New  Wave  and 
Microsoft’s  OLE 
Come  to  Terms 

The  Object  Linking  and  Embed- 
ding (OLE)  specification  that 
Microsoft  has  published  for  Win- 
dows has  been  a potential  prob- 
lem for  HP'sNewWave  environ- 
ment, which  already  made  some 
of  these  file-linking  features 
available  to  NewWave- compat- 
ible Windows  programs. 

Now  HP  and  Microsoft  have 
agreed  to  work  together  so  that 
NewWave  and  the  OLE  specifi- 
cation can  coexist,  with  the  pos- 
sibility that  there  will  be  some 
overlapping  of  the  two  systems. 

Actually  an  extension  of  the 
Windows  Clipboard,  OLE  lets  a 
single  document  contain  live 
links  to  several  other  Windows 
programs. 

NewWave  had  a similar  data- 
embedding  system,  which  was 
based  on  underlying  macros. 

Applications  have  to  access 
these  features  specifically.  The 
HP-Microsoft  agreement  means 
that  in  the  future,  developers  will 
be  able  to  write  to  just  one  speci- 
fication instead  of  both. 

Although  OLE  will  first  be 
seen  in  Windows  3.1  applica- 
tions such  as  Write  and  Paints 
brush  early  next  year,  OLE  is  not 
version-dependent,  and  pro- 
grams that  add  OLE  features  will 
theoretically  be  able  to  link  files 
with  other  OLE  programs  in 
Windows  3.0.  ■ 


Quarterdeck  Office  Systems 


TOP  FIFTEEN  SELLERS 
AT  RETAIL: 

A Five-Week  History 


There's  very  little  change  in  this  week's 
list. 

Even  though  Lotus  1-2-3  for  Win- 
dows is  out.  the  top-selling  spread- 
sheet is  the  one  based  on  the  oldest 
technology,  Lotus  1-2-3.  Version  2.3. 


In  a week  not  shown  here  (the  week 
ending  September  14),  1-2-3/W 
made  it  to  number  1 5,  but  dropped 
back  down. 

FastBack  Plus  3.0.  which  has 
had  a major  overhaul  of  the 
backup  program's  interface,  is 
doing  well,  but  to  answer  com- 
plaints from  fans  of  the  earlier 
release.  Fifth  Generation  will 
introduce  Verson  3.1  within 
days  to  give  FastBack  Plus 
users  a choice  of  the  old  or 
new  interface. 


ProComm  Plus  2.01 

Datastorm  Technologies 


PC  Tools  Deluxe  7.0 

Central  Point  Software 


Lotus  1-2-3  2.3 

Lotus  Development  Corp. 


The  Norton  Utilities  6.01 

Symantec  Corp. 


READING  THE  CHART 


The  Top  15  Sellers  list  ranks  PC 
business  programs  according  to  the 
total  number  of  copies  shipped  to 
stores  and  resellers  in  the  week 
ending  September  21 . The  chart  that 
appears  to  the  left  of  each  program 
name  shows  how  the  program's  sales 
ranked  each  week  for  the  last  five 
weeks.  The  hash  marks  at  the  bot- 
tom of  each  chart  represent  each  of 
those  five  weeks,  beginning  with  the 
week  of  August  19.  The  list  is  based 
on  shipments  to  more  than  12,000 
retail  locations.  It  does  not  include 
sales  made  directly  by  software  pub- 
lishers and  cannot  be  interpreted  as 
a complete  picture  of  the  entire  soft- 
ware market. 

Sales  information  compiled  by  Ingram- 
Micro.  Rankings  are  based  on  a net 
total  of  copies  shipped  to  retailers;  re- 
turns are  subtracted  from  gross  ship- 
ments. 


Microsoft  Excel  3.0  Upgrade 

Microsoft  Corp. 


Calendar  Creator  Plus  3.0 

Power  Up  Software  Corp. 


BcTil  PC  MAGAZINE  NOVEMBER  26.  1991 


Fastback  Plus  3.0 

Fifth  Generation  Systems 


WordPerfect  Network  Station 

WordPerfect  Corp. 


Grammatik  IV 

Reference  Software 


LapLink  III 

Traveling  Software 
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When  you  buy  a new  Windows  system 
package  from  ZEOS  you  really  get  a bundle. 


Lotus  1-2-3  for  Windows 
Lotus  Ami  Pro  20 
Microsoft  Windows  3.0 
Microsoft  DOS 
Microsoft  Mouse 

ZEOS  I 


There’s  no  reason  to  buy  anything  else. 

800-423-5891 

This,  otter  l*goo<l  for  ,i  limited  time  only.  A ZEOS  Window*  *ystem  is  any  new  ZKOScompuler  system  iiacknged  wilh  Window*.  2MH  OK  AM  or  more  and  a mouse  Lotus. 

I 2 3 and  Ami  Pro  are  trademarks  of  Lotus  Oevelopmem  Corporation.  Mierosoft  and  Windows  of  Microsoft  Corporation.  All  prue*  and  specifications  are  subject  to  change  without 
notice,  call  for  current  information.  ZEOS  isa  publicly  traded  company  NASDAQ/NMS  Symbol  ZEOS  ZEOS  International.  Ltd..  5305th  Avenue  NW.  St  l^ul.  MN  55112 
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ZEOS  386SX 


The  Incredible  ZEOS  386SX-20! 
2MB  53ns  RAM.  85MB  Drive, 
VGA  Color,  Lotus  1-2-3  for 
Windows,  Ami  Pro  2.0  and  more! 

ONLY  $1995. 

It’s  what  everyone  wants.  Our  new  386SX 
using  the  latest  high-speed  memory  for  true 
20MHz  Zero  Wait- State  performance.  Loaded 
with  features  and  ready  to  ship  to  you  today! 

■ ’386SX -20  CPU,  8/20MHz. 

■ 2MB  of  Zero- Wait  53ns  DRAM,  expandable 
to  a System  Total  of  16MB  on  the  mother- 
board. 

■ 85MB  High  Speed  IDE  Hard  Drive. 

■ 1.2MB  and  1.44MB  Teac'  floppies. 

■ ZEOS  14"  High  Res  1024x768  VGA  Color 
Monitor  with  Tilt/Swivel  base. 

■ High  Speed  16-bit  Diamond  SpeedStar 
Plus  VGA  1024  color  graphics  card  with 
1MB  RAM! 

■ Lotus  1-2-3  for  Windows,  plus  Ami  Pro  2.0, 
plus  Microsoft  Windows  and  DOS  5.0,  plus 
a genuine  Microsoft  mouse! 

■ Shadow  RAM  and  EMS  support  for 
enhanced  performance. 

■ ZEOS/RS 101  key  SpaceSaver  keyboard. 

■ High  Speed  ZEOS  I/O  with  two  Serial,  one 
Parallel  & one  Game  Port  on  the  mother- 
board. 

■ 7-16, 1-8  bit  expansion  slots.  80387SX  math 
coprocessor  support. 

■ Rugged  ZEOS  SpaceSaver  case  with 
two  cooling  fans  for  added  reliability  and 
product  life. 

■ Seven  drive  bays  and  our  custom  200  Watt 
power  supply  for  your  future  expansion! 

■ includes  ZEOS  24  Hour  a Day  Toll  Free 
Technical  Support  and  Customer 
Satisfaction  package. 


Yes,  we  can  ship  your  new  ZEOS  ’386  or  ’486  today!  We’ve  built  up  an 
extra  supply  of  the  hottest  selling  computers  in  America— the  ZEOS 
386SX-20  plus  the  ultra-fast  ZEOS  386DX-33  and  486-33MHz  thunder- 
bolts. Hot  systems  ready  now! 

Take  your  pick!  All  three  of  these  Color  VGA  screamers  come  pack- 
ing a high  capacity  high  speed  hard  drive,  tons  of  memory,  two  floppies 
plus  all  the  other  goodies.  And  they’re  ready  to  ship.  Right  Now! 

Here’s  how  it  works.  We  have  these  incredible  ZEOS  ’386  and  ’486 
Color  VGA  systems  pie-built  and  ready  to  ship.  While  supplies  last, 
we  will  ship  any  of  these  systems  to  you  the  day  you  order  subject  to 
these  conditions: 

1.  Your  order  must  be  received  by  1PM  Central  Time. 

2.  Credit  Cards  are  subject  to  authorization. 

3.  Orders  must  be  for  ZEOS  ’386  or  ’486  systems  configured  as  shown 
here.  Any  other  systems  or  upgrades  are  custom  built  and  will  take 
slightly  longer. 

*OUR  GUARANTEE  TO  YOU: 

If  we  accept  your  order  for  immediate  shipment  and  fail  to  ship  your 
system  under  the  conditions  outlined,  we  will  ship  it  at  our  expense 
as  soon  as  it  is  ready. 

This  offer  is  good  only  as  long  as  these  pre-built  systems  remain 
in  stock;  please  give  us  a call  to  verify  availability.  This  offer  does  not 
apply  to  other  ZEOS  systems  or  custom  configurations. 

IMMEDIATE  SHIPMENT  IS  ONLY  PART  OF  THE  STORY. 

These  are  not  just  any  computer  systems.  They’re  high  performance, 
high  quality  ZEOS  systems.  Packing  all  the  ZEOS  value  that  has  won 
PC  Magazine  Editor’s  Choice— eight  times! 

But  the  real  winner  is  you!  Compare  price,  performance,  quality  and 
features.  You’ll  see  why  PC  Magazine  selected  ZEOS  ’386  systems 
“For  Overall  Excellence”  above  all  others.  But  don’t  stop  there. 

How  about  24  Hour  A Day  Toll  Free  Technical  Support.  It  was  ZEOS 
who  invented  24  Hour  a Day  Toll  Free  Support  (it’s  an  idea  others 
have  since  copied  but  haven’t  matched).  Add  to  it  our  30  Day  Absolute 
Satisfaction  Money  Back  Guarantee,  One  Full  Year  Limited  Warranty, 
Express  Replacement  Parts  Policy  and  Customer  Satisfaction  Package. 
You’ll  love  it  all.  Almost  as  much  as  your  new  system. 

So  give  us  a call  right  now.  If  we  hear  from  you  by  1:00  this  after- 
noon, we’ll  get  your  new  system  on  the  way  to  you  today!  Call  now 
Toll  Free  800-423-5891. 


Purchase  orders  from  Fortune  1000  companies.  Governments  and  institutions  subject  to  approval.  Leasing  programs 
available.  All  prices  and  specifications  subject  to  change  without  notice.  Please  call  to  confirm  pricing,  specification  and 
warranty  details.  The  following  are  trademarks  of  their  respective  corporations:  Microsoft  MS-DOS  and  Windows  of 
Microsoft  Corporation;  Lotus,  1-2-3  & Ami  Proof  Lotus  Development  Corporation;  ZEOS,  Computers  Now!,  SpaceSaver. 
SuperCase  and  Z-Card  of  ZEOS  International  Ltd.  C ZEOS  International  Ltd.,  530  5th  Avenue,  N.W.,  St.  Paul,  MN 
55112  USA.  ZEOS  is  a publicly  traded  company.  NASDAQ  symbol:  ZEOS 


Copyrighted  material 


The  33MHz  ZEOS  '386!  128K 
Cache,  4MB  RAM,  130MB  HDD, 
VGA  Color,  Lotus  1-2-3  & Ami 
Pro  for  Windows! 

ONLY  $2795. 


Loaded  ZEOS  '486-33MHz 
Screamer.  128K  Cache,  4MB 
RAM,  130MB  drive.  VGA  Color 
& Full  Lotus  bundle! 


ONLY  $3095. 


Pbwer  packed  and  ready  to  go!  Order  it 

UPS  Red  and  this  33MHz  Racer  can  be  on 

your  desk  tomorrow! 

■ Upgradable  '386-33  CPU,  8/33MHz  Dual 
Speed  Keyboard  Selectable. 

■ Ultra  high  speed  Zero- Wait  128K  SRAM 
Cache. 

■ 4MB  of  High  Speed  53ns  DRAM, 
expandable  to  a System  Total  of  32MB 
on  the  motherboard. 

■ Ultra  Fast  130MB  IDE  Hard  Drive. 

■ 1.2MB  and  1.44MB  Teac*  floppy  drives. 

■ ZEOS  14"  High  Res  1024x768  VGA  Color 
Monitor  with  Tilt/Swivel  base. 

■ High  Speed  16-bit  Diamond  SpeedStar 
Plus  VGA  1024  color  graphics  card  with 
1MB  RAM! 

■ Lotus  1-2-3  for  Windows,  plus  Ami  Pro  2.0, 
plus  Microsoft  Windows  and  DOS  5.0, 
plus  a genuine  Microsoft  mouse! 

■ Shadow  RAM  and  EMS  support  for 
enhanced  performance. 

■ ZEOS/RS 101  key  SpaceSaver  keyboard. 

■ High  Speed  ZEOS  I/O  with  two  Serial, 
one  Parallel  & one  Game  Port  built  onto 
the  motherboard. 

■ 7-16  and  1-8  bit  expansion  slots.  80387 
math  coprocessor  support. 

■ Rugged  ZEOS  SpaceSaver  case  with  two 
cooling  fans  for  added  reliability  and 
product  life. 

■ Seven  drive  bays  and  our  custom  300  Watt 
power  supply  for  your  future  expansion. 

■ Includes  ZEOS  24  Hour  a Day  Toll  Free 
Technical  Support  and  Customer 
Satisfaction  package. 


From  a family  of  eight  PC  Magazine  Editor^ 

Choice  computer  systems.  Your  33MHz  '486 

Screamer  in  our  7-bay  desktop  case. 

■ Modular  '486-33  CPU,  8/33MHz  Dual 
Speed  Keyboard  Selectable. 

■ Ultra  high  speed  Zero- Wait  128K  SRAM 
TurboCache. 

■ 4MB  of  Zero- Wait  DRAM,  expandable  to 
a whopping  32MB  on  the  motherboard. 

■ 130MB  High  Speed  IDE  Hard  Drive. 

■ L2MB  and  1.44MB  Teac*  floppy  drives. 

■ ZEOS  14"  High  Res  1024x768  VGA  Color 
Monitor  with  Tilt/Swivel  base. 

■ High  Speed  16-bit  Diamond  SpeedStar 
Plus  VGA  1024  color  graphics  card  with 
1MB  RAM! 

■ Lotus  1-2-3  for  Windows,  plus  Ami  Pro  2.0, 
plus  Microsoft  Windows  and  DOS  5.0, 
plus  a genuine  Microsoft  mouse! 

■ Shadow  RAM  and  EMS  support  for 
enhanced  performance. 

■ ZEOS/RS  101  key  SpaceSaver  keyboard. 

■ High  Speed  ZEOS  I/O  with  two  Serial, 
one  Parallel  & one  Game  Hart  built  onto 
the  motherboard. 

■ 7-16  and  1-8  bit  expansion  slots.  80387 
math  coprocessor  support. 

• Rugged  ZEOS  SpaceSaver  case  with  two 
cooling  fans  for  added  reliability  and 
product  life. 

■ Seven  drive  bays  and  our  custom  300  Watt 
power  supply  for  your  future  expansion. 

■ Includes  ZEOS  24  Hour  a Day  Toll  Free 
Technical  Support  and  Customer 
Satisfaction  package. 


ZEOS.  Fast 
Delivery,  Great 
Systems!  A Few 
Expert  Opinions: 

■ PC  Magazine, 
On  the  ZEOS 
386SX,  "With  so 
much  going  for  it, 
how  could  you 
go  wrong?" 

■ PC  Magazine, 
On  ZEOS  ’386 
systems,  "Out  of 
104  Machines... 
For  Overall 
Excellence  we 
selected  ZEOS 
International..." 

■ PC  Magazine, 
On  Zeos  '386 
Speed,  "The  ZEOS 
blows  away  every 
other  computer. . . 
a smart  choice." 

Now  includes 
Lotus  1-2-3 
for  Windows  and 
Ami  Pro  2.0! 

ORDER  NOW  TOLL  FREE 

800-423-5891 

FAX  Orders:  612-633  1325 
Minnesota:  612  633  4591 
Hearing  Impaired  (TDD) 
Orders:  800-228-5389 
Outside  US  and  Canada: 
612-633-6131 
MasterCard,  VISA, 
Discover.  Am  Exp,  Z-Card 
and  COD. 

Open  24  Hours  a Day, 

365  Days  a Year! 
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INTRODUCING  THE  386N  SERIES- 
STARTS  FROM  $895:  Feast  your  eyes  on  the  new 
386N  MotherBoard  from  Hauppauge.  Our  32-bit  25 
and  33MHz  386DX  boards  boast  the  latest  in  VLSI  tech- 
nology. You’ll  find  everything  you  need  on  board, 
including  SIMM  memory  expandable  from  1MByte 
to  32MBytes;  static  RAM  cache  up  to  256K;  serial 
and  parallel  I/O  ports;  floppy  and  IDE 
disk  controllers  and  much  more. 

Choose  your  own  VGA  to  complete 
“the  Mother  of  all  MotherBoards!” 

FLEXIBILITY:  The  “N”  in  386N  stands 
for  New  and  Next  generation.  Developed  with  the  new 
super  I/O  chipset,  our  boards  are  designed  to  exploit 
the  next  generation  of  SIMM  modules  to  bring  on-board 
memory  expansion  to  128MBytes!  The  N series  also 
features  Intelligent  BIOS'"  making  it  easy  for  you  to  in- 
stall a variety  of  new  1/0  cards.  What's  more,  Intelligent 
BIOS  supports  future  generation  IDE  disk  drives. 
Simply  add  components  as  you  see  fit! 


PERFORMANCE:  Thanks  to  high-speed  static  RAM 
cache-from  0 to  256K-you  can  automatically  make 
CAD,  database  and  networking  programs  really  cook. 

The  more  cache,  the  faster  your  programs  go.  (Regarding 
compatibility,  if  you  assume  it's  excellent,  you're  right.) 

RELIABILITY:  Built  to  Hauppauge ’s  exacting  quality 
standards,  the  386N  boards  are  available  in  AT  and  XT 
sizes  to  work  with  your  Tower,  Minitower,  Desktop  or 
Workstation  chassis.  All  boards  are  made  in  the  USA  and 
backed  by  a 1 -year  warranty. 

If  you’re  power  hungry,  we've  got  dinner.  Our  new  386N 
series  combines  performance,  flexibility  and  low  cost 
to  help  you  configure  the  most  successful  systems  on  the 
market.  For  more  on  our  boards,  fileservers  and  work- 
stations, call:  1-800-443-6284. 


Hauppauge  Computer  Works,  Inc.  HsUPPdUQG. 
91  Cabot  Court 
Hauppauge,  New  York  11788 
In  New  York:  516-434-1600  In  Europe:  (49)2161-17063 
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First  Looks 

Hands-on  Reviews  of  the  Latest  Products 


Heavyweight  Champ  Goes  Lite: 
NetWare  Takes  on  LANtastic 


HANOS  ON 

by  M.  Keith  Thompson 


In  a move  aimed  at  winning  a 
lightweight  crown  in  the  LAN 
market,  Novell’s  new  NetWare 
Lite  takes  on  Artisoft’s  LANtas- 
tic. Lite  is  spunky,  but  weighted 
down  by  copy  protection  and 
the  lack  of  sophisticated  disk 
caching;  it  can’t  compete  with 
LANtastic.  Still,  Lite's  potential 
to  make  a smooth  glide  into 
heavyweight  Novell  server  en- 
vironments could  make  it  a pop- 
ular competitor. 

At  $99  per  node,  Novell  tar- 


gets NetWare  Lite  at  the  first- 
time  network  user  who  wants  to 
share  DOS-based  PC  resources 
like  programs,  files,  and  print- 
ers. Once  you  add  network 
adapters,  the  price  is  $200  to 
$450  per  node.  Lite's  cost-per- 
node  is  fixed;  other  products 
work  on  a sliding-cost  scale. 
But  compared  to  LANtastic, 
NetWare  Lite  falls  in  the  middle 
price  range  for  a three-to-four 
node  network,  and  quickly 
grows  expensive  in  installations 
with  ten  or  more  nodes. 

NetWare  Lite  requires  about 
the  same  amount  of  memory  as 


its  competitors.  A client  PC 
gives  up  about  27. 5K  RAM  to 
the  software;  the  server  soft- 
ware takes  about  49K.  You’ll 
want  to  run  a cache  program  in 
any  PC  acting  as  a server. 

Novell’s  earlier  entry-level 
product.  NetWare  ELS,  sold 
well,  but  it  was,  in  many  ways, 
crippled.  NetWare  Lite  does 
better  on  all  counts.  Users  run- 
ning NetWare  Lite  can  access 
other  NetWare  2.x  or  3.x  serv- 
ers simply  by  adding  the  appro- 
priate NETx.COM  shell  pro- 
gram to  their  PCs.  NetWare  Lite 
users  can  also  MAP  drive  letters 


P|»  NOVEMBER  26 
KX  REVIEW  INDEX 


NEC  ProSpeed 
486SX  C:  486  power, 
256  colors,  and 
luggable 44 


WordStar  for  Windows: 

It's  Legacy  plus  Word- 
star keystrokes 48 

QuickC  for  Windows: 

A graphical  C 49 


to  NetWare  2.x  and  3. x servers 
while  maintaining  their  connec- 
tions to  the  NetWare  Lite  net- 
work, ( LANtastic's  AI  (Adapter 
Independent]  BIOS  offers  a 

CONTINUES  ON  PAGE  36 


Microsoft’s  “ Solutions Low  Price 
+ Ease  of  Use  = Mass  Appeal 


Works  For  Windows  combines  word  processing, 
spreadsheets,  databases,  and  charting  features.  It  reties 
on  the  Windows  Terminal  for  its  communications  module. 


Thinking  small  is  now  a big 
business  strategy.  Micro- 
soft’s new  trio  of  Windows 
apps — Works,  Money,  and 
Publisher — targets  the  pre- 
viously disenfranchised: 
small  business  and  home  us- 
ers. the  technology  over- 
whelmed. and  the  frugal. 

Works  for 
Windows 


HANDS  ON 

by  Rock  Miller 


Microsoft  Works  for  Win- 
dows— the  centerpiece  of  Mi- 
crosoft’s new  Solution  Series  of 
low-cost  Windows  applica- 
tions— owes  a lot  to  its  popular 
forerunner,  Microsoft  Works. 
Like  the  DOS-based  integrated 
package.  Works  for  Windows 
supplements  a reasonably  full- 
featured  executive  word  proces- 
sor with  simple  spreadsheet, 
database,  and  charting  facili- 
ties. ( Works  for  Windows  does 
not  include  a communications 


module,  relying  on  Windows 
Terminal  instead.)  And  like  the 
DOS  version,  it  comes  at  a price 
that  makes  it  particularly  attrac- 
tive to  home  and  small-business 


users:  $199. 

Though  the  point  of  Win- 
dows is  to  integrate  applica- 
tions, getting  all  the  basics  in  a 
single  package  from  a single 


vendor  has  its  advantages.  All 
of  Works  for  Windows'  compo- 
nents share  a similar  multiple 
document  interface  (MDI),  and 
its  common  design  features, 
which  include  an  icon  bar  for 
text  formatting  and  an  excellent 
page  preview  function,  give 
them  a consistent  feel.  The  re- 
sult is  an  integrated  package 
that’s  easy  to  learn  and  produc- 
tive to  use. 

The  heart  of  Works  for  Win- 
dows is  its  word  processor, 
which  is  similar  to  Windows 
Write  but  has  been  greatly  im- 
proved with  an  updated  icon-bar 
interface,  footnotes,  a 100,000- 
word  spell -checker,  and  a the- 
saurus with  190,000  synonyms. 
A Bookmark  feature  that  lets 
you  mark  your  place  and  return 
to  it  instantly  is  a real  productiv- 
ity enhancer.  Unfortunately,  the 
Note-It  function,  which  lets  you 
insert  nonprinting  notes,  clut- 
ters up  your  document  with  a 

CONTINUES  ON  PAGE  38 
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First  Looks 


NetWare  Lite 

CONTINUED  FROM  PAGE  35 

similar  approach.) 

NetWare  Lite  provides  a 
menu-driven  and  command  line 
program  called  NET  to  set  up 
the  sharing  and  use  of  network 
services.  But  Novell  complicat- 
ed administration  with  a copy- 
protection scheme  that  forces 
you  to  install  NetWare  Lite  from 
a different  disk  for  each  com- 
puter. If  two  computers  on  the 
network  have  the  same  copy  of 
Lite  installed,  both  computers 
periodically  report  a “License 
Violation”  on  the  screen.  This 
form  of  copy  protection  im- 
poses a long-term  management 
effort  because  someone  must 
keep  track  of  the  pairing  of  each 
installation  disk  with  each  com- 
puter. NetWare  Lite's  adminis- 
trative commands  are  more 
equivalent  to  LANtastic's  than 
to  NetWare. 

In  addition  to  the  standard 
file  and  print  services,  NetWare 
Lite  includes  simple  messaging 
and  audit  logs.  Auto-reconnect, 
the  most  useful  of  the  new  fea- 
tures (one  that  is  conspicuously 


absent  in  NetWare  2.  x and  3.  x), 
means  you  don’t  need  to  reboot 
a client  computer  if  the  server 
goes  down.  When  the  server 
comes  back  up,  NetWare  Lite 
establishes  the  preexisting  con- 
nections. This  feature  is  particu- 
larly important  in  peer-to-peer 
networks  where  anyone  can  hit 
Ctrl-Alt-Del  on  their  own  PC, 
even  if  it’s  acting  as  someone 
else’s  server. 

Lite's  security  is  simple  but 
effective.  “Full  rights”  lets  us- 
ers create  and  delete  files  at 
will.  “Read-only”  allows  users 
to  run  programs,  but  not  delete 
them;  “No  access"  restricts  us- 
ers even  from  viewing  files  with 
DIR.  While  security  is  simpli- 
fied, the  features  are  less  robust 
and  flexible  than  LANtastic's. 

By  using  open  datalink  inter- 
face drivers  for  the  network  in- 
terface cards,  NetWare  Lite  can 
operate  over  a variety  of  LAN 
adapters.  Users  can  switch  to 
more  powerful  versions  of 
NetWare  without  swapping  de- 
vice drivers  and  hardware. 

NetWare  Lite  includes  a Net- 
BIOS driver  that  lets  people  use 
network  versions  of  applica- 
tions and  communicate  with 
other  NetBIOS  nodes  on  the 
same  network.  Like  NetWare 


2.2  and  3.11,  NetWare  Lite 
maintains  compatibility  with 
most  network-aware  software 
by  using  IPX  as  the  communica- 
tions protocol.  Some  NetWare- 
specific  programs,  however, 
will  not  operate  correctly  be- 
cause NetWare  Lite  does  not  in- 
clude the  Bindery. 

Throughput  is  good,  but 
Lite's  doesn’t  have  the  punch  of 
LANtastic.  LANtastic's  superior 
performance  can  be  attributed  to 
it’s  caching  and  its  tight  integra- 
tion of  hardware  and  software. 
LANtastic's  LANcache  holds 
the  data  in  disk  sectors  around 
previous  requests,  caches 
writes,  and  optimizes  disk  drive 
activity.  NetWare  Lite's  rudi- 
mentary caching  service  is  no 
match.  LANtastic  can  also  take 
specific  advantage  of  the  Arti- 
soft hardware. 

In  PC  Labs  tests,  NetWare 
Lite  moved  data  at  460  kilobits 
per  second  on  a PC  performing  a 
mix  of  reads  and  writes  while 
four  other  PCs  were  working  on 
the  same  server.  In  the  same 
scenario.  LANtastic  registered 
625  kbps  and  the  level  of  net- 
work activity  was  higher. 

We  ran  a less  formal  test 
with  the  server  running  Word- 
Perfect as  a foreground  applica- 


FACT  FILE 


NetWare  Lite,  Version  1 .0 

Novell  Inc..  122  East  1700, 

South  Provo.  UT  84606;  800- 
638-9273.801-429-7000 
List  Price:  $99  per  node. 
Requires:  27.5K  RAM  Client. 

49K  RAM  Server.  DOS  3.x. 
network  cards  with  ODI  drivers. 

In  Short:  A peer-to-peer  LAN 
operating  system  with  good,  not 
great,  performance  and  a rich 
but  not  overwhelming  set  of 
features. 

CIRCLE  705  ON  REAOER  SERVICE  CARD 

tion  and  the  client  PCs  exercis- 
ing the  server’s  hard  disk.  We 
noticed  a slight  delay  in  the 
screen  redraws  as  we  scrolled 
down  the  screen  under  Lite ; 
LANtastic  had  no  noticeable  de- 
lay. But  both  networks  provided 
reasonable  use  of  WordPerfect 
on  the  server. 

NetWare  Lite  is  a solid  entry 
in  the  peer-to-peer  market.  It’s 
got  little  in  common  with  its  big 
brother’s  command  set  and  the 
copy-protection  scheme  is  an 
imposition,  but  its  simple  fea- 
tures and  smooth  progression  to 
NetWare  2.x  and  3.x  might  be 
adequate  bait.  ■ 


m 


BENCHMARK  TESTS:  NETWARE  LITE 


HOW  WE  TESTED 

We  ran  the  PC  Magazine  LAN 
Labs  benchmark  tests  using  thin 
Ethernet  cabling.  Artisoft  AE-2 
adapters,  a 20-MHz  386  computer 
as  the  server,  and  four  client  PCs 
equipped  with  286  and  386SX 
processors. 

The  graphs  juxtapose  the 
scores  on  the  Workstation 
Throughput  Evaluation  test  and 
the  Hard  Disk  Access  Load  test. 
This  clarifies  the  relationship 
between  the  output  of  the  PC  run- 
ning the  throughput  tests  and  the 
overall  work  done  on  the  network. 

WHAT  THE  NUMBERS 
MEAN 

Performance  of  LAN  operating 
systems  is  determined  primarily 
by  two  factors:  transport-layer 
software  and  a disk  cache.  Net- 
Ware Lite  uses  IPX  and  LANtastic 
uses  a highly  refined  version  of 
NetBIOS,  and  both  provide  fast 
throughput.  LANtastic  may  gain 
some  advantage  at  the  transport 
layer  because  its  driver  is 

optimized  tor  the  hardware,  while 


Novell  offers  compatibility  with 
more  LAN  adapters  through  its 
ODI-conforming  software  layers. 

LANtastic  has  a significantly 
better  caching  system  than  Net- 
Ware Lite.  NetWare  Lite  includes 
read  and  write  caching,  but  we 
found  significant  improvements  in 
disk  reads  when  we  used  DOS 
5.0's  SMARTDRV.SYS  disk 
cache  program  with  NetWare  Lite. 

The  Workstation  Throughput  Evalu- 
ation test  reports  the  throughput  re- 
corded on  a single  PC  during  the  per- 
formance of  a standardized  task  on 
the  network,  and  is  run  in  conjunction 
with  the  Hard  Disk  Access  Load  test. 
The  test  program  performs  sequential 
and  random  reads  and  writes  to  the 
hard  disk  using  a 1 MB  file.  The  record 
size  systematically  rotates  among  16K, 
4K.  and  512  bytes.  The  throughput  is 
reported  in  kilobits  per  second. 

The  Hard  Disk  Access  Load  test  reads 
random  blocks  of  data  in  IK  incre- 
ments from  a 10K  file  on  the  server. 
The  results  of  this  test  are  reported  in 
requests  per  second  for  all  the  PCs 
running  the  load  test. 


Taller  bars  represent  better  performance. 
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Introducing  Borland’s  Unified  Solution 
for  Paradox,  dBASE  and  InterBase 


The  future  of  dBASE 

Simply  stated,  we’re  com- 
mitted to  revitalizing  dBASE-: 
delivering  more  power,  more 
flexibility  and  better  support 
to  the  whole  community  of 
dBASE  users.  We  are  using 
our  object-oriented  develop- 
ment techniques  to  accelerate 
releases  and  add  substantial 
new  features.  We’re  adding 
new  SQL  server  links,  event 
handling  and  object-oriented 
extensions  to  the  dBASE 
language. 

Soon,  as  quickly  as  1992, 
you'll  see  a new  dBASE  for 
Windows  and  DOS,  as  well 
as  compilers  that  generate 
fast,  tight  code.  All  based  on 
Borland’s  proven  technologies, 
all  compatible  with  the  existing  dBASE 
standard.  That’s  the  Borland  commitment  to 
the  dBASE  community! 

The  future  of  Paradox 

Paradox*  is  entering  the  world  of  objects. 
We’re  evolving  PAL"'  and  all  the  Paradox 
interactive  design  tools.  Using  our  leading 
edge  object-oriented  technology,  you'll 
be  able  to  visually  create  sophisticated 
Windows  applications.  Instantly.  We  ll  also 
be  introducing  revolutionary  database- 
publishing  tools  as  well  as  powerful  new 
data-modeling  capabilities.  More  than  ever, 
Paradox  gives  you  instant  database  power  on 
Windows  or  DOS. 

InterBase,  the  database  server 
of  the  ’90s 

InterBase  ” is  the  first  relational  database 
server  to  satisfy  the  demands  of  online 
complex  processing.  The  land  of  real-world 
applications  used  in  finance,  banking  and 
manufacturing.  Designed  for  optimal  per- 
formance in  multi-platform  networks, 
InterBase  provides  features  targeted  at  the 
needs  of  highly  complex  database  applica- 
tions in  dynamic,  distributed  environments. 
InterBase  is  the  clear  technology  leader  with 
advances  such  as  true  peer-to-peer  architec- 
ture, highly  efficient  event  alerters,  “smart” 
automatic  two-phase  commit  and  rollback. 


Borland's  object-oriented  architecture  will  allow  Windows  versions  of  Paradox.  dBASE  a 
Quattro'  Pro  to  work  together  in  enterprise-wide  information  systems,  giving  you 
instant  access  to  more  types  of  data. 


“By  bringing  two  database 
platforms  under  one  strong 
management  and  support  orga- 
nization, Borland  is  providing  a 
unified  solution  to  our  current 
database  needs.” 

- Carl  Hane.  Group  Leader 
Micro  Applications  Systems 
MCI  International.  Inc. 

“Now  we  know  that  dBASE  will 
have  a bright  future  in  Borland’s 
hands.”  -Adam  Green 


Borland, 

leader  in  customer 
satisfaction 

J.D.  Power  and  Associates 
just  ranked  Borland  "Best 
application  software  in 
customer  satisfaction  in 
Small  to  Medium-sized 
Businesses."*  Company  for 
company,  technology  for 
technolog)',  Borland  is  your 
best  choice. 

Borland,  your 
database  partner 
for  the  ’90s 

There  you  have  it:  the  best 
technology  and  the  best 
support  from  the  one  com- 
pany that  guarantees  your 
software  investments  now 
and  in  the  future. 


J.D.  POWER  AND  ASSOCIATES 

APPLICATION  SOFTWARE 
CUSTOMER  SATISFACTION  INDEX" 

BORI.AmQ 
IT WoltD  PERFECT 

3.  CLARIS 

4.  ALDUS 

5.  MICROSOFT 

6.  LOTUS 


multi-threaded  servers  and  instant  recovery 
from  hardware  failures.  For  Paradox  and 
dBASE  network  users,  InterBase  will  work 
wonders  in  helping  integrate  your  data  from 
the  desktop  to  the  mainframe.  All  with 
unprecedented  simplicity. 

Borland,  the  technology  leader 

Borland  is  the  pioneer  of  object-oriented 
technology.  We’re  now  at  the  forefront  of 
32-bit  computing.  What  this  all  means  to 
you:  more  power,  more  performance  and 
lower  support  costs.  And  that’s  why  IBM 
and  Novell  have  picked  Borland  as  a 
strategic  partner. 

IBM' 


Ch(X)se  Paradox,  dBASE  and  InterBase 
today  and  join  the  thousands  of  coqx>rations 
worldwide  who  have  discovered  the  Borland 
advantage. 

Special  offer  to  database  users 

Buv  either  Paradox  or  dBASE  right  now, 
and  get  your  passport  to  upgrade  to  the 
Windows  version  of  the  same  product  for 
onlv$139*!t 

And,  to  inaugurate  the  new  era  of  dBASE 
from  Borland  we’re  making  this  special, 
limited-time  ofTer.  Purchase  dBASE  from 
any  dealer  betw  een  October  14.  1991,  and 
January  31, 1992.  and  get  a $100  manufac- 
turer’s rebate. 

See  your  dealer  today  or 
call  1-800-568-9092  for 
rebate  information! 


BORLAND 

Software  Craftsmanship 

"1991  JO  Power  and  Associates  Computer  End  User  Satisfaction  Sludy  Wiasel  Ottw-Based  Small  lo  Medwmsued  Businesses  * Response  horn  Business  End  Users  at  1.784  business  sites  Smal  !o  medum-sued  businesses  were  tus«l  on  office  sites  mlh 
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In  addition  to  more  traditional  ways  of  integrating 
Windows  data,  all  of  the  Works  components  are  OLE 
(Object  Linking  and  Embedding)  aware. 


First  Looks 


Microsoft 

Works 

CONTINUED  FROM  PAGE  35 

large  nonresizable  icon. 

You  can  use  the  word  pro- 
cessor’s drawing  component — 
Microsoft  Draw — in  order  to 
create  pictures  and  diagrams  for 
your  documents  and  to  import 
clip  art  in  Windows'  Metafile 
format. 

Mail-merge  is  important  in 
both  home  and  small  office  en- 
vironments, and  Works  has 
plenty  to  offer  in  this  area.  It  has 
two  settings  for  data-driven 
printing:  one  for  form  letters 
(which  prints  one  record  per 
page),  and  one  for  labels  (which 
prints  multiple  records  per 
page,  one  or  more  records 
across). 

You  can  place  database 
fields  anywhere  in  your  docu- 
ment and  format  them  as  you 
like.  You  then  open  up  the  data- 
base file,  filter  the  records  you 
want,  go  back  to  the  word  pro- 
cessor, and  print. 

This  roundabout  process 
won’t  be  completely  transparent 
to  a novice,  but  Microsoft  has 
not  forgotten  those  who  need 
guidance.  Wizards  (which  are 
macro  front  ends  that  do  partic- 
ular tasks  across  Works  mod- 
ules) help  you  to  build  an  ad- 
dress book  file  (in  three 
different  formats),  and  to  create 
and  print  mailing  labels  and 
form  letters  from  it,  step  by 
step. 

The  Wizards  are  very  visual, 
with  lots  of  tutorial  information, 
and  do  a good  job  of  leading  you 
through  the  process.  Unfortu- 
nately, their  simplicity  comes  at 
the  cost  of  flexibility.  The  label 
and  form  letter  Wizards  work 
only  with  databases  whose 
names  are  strictly  defined  by  the 
address  book  Wizard.  Getting 
these  Wizards  to  work  with  an 
existing  database  can  be  diffi- 
cult. Another  gripe:  The  label- 
printing  routine  isn’t  intelligent 
enough  to  close  up  lines  on 
empty  fields. 

Works  for  Windows'  data- 
base manager,  a simple  flat-file 
design  with  few  frills,  is  less  im- 
pressive. It  is  easy  to  use,  offer- 
ing both  Form  and  List  (that  is. 


table)  views,  which  are  quickly 
and  conveniently  selectable 
from  the  icon  bar.  An  additional 
Query  view  lets  you  filter  rec- 
ords quickly  using  a fill-in-the- 
form  approach,  and  you  can 
easily  sort  the  data  on  any  field 
through  a menu  entry. 

There  are  no  lookup  tables, 
indexes,  substring  functions,  or 
other  advanced  features.  And  if 
you  want  to  do  more  than  create 
a simple  list  or  query  on  a single 
field,  you  must  type  codes  into 
the  print  columns  or  fields; 
there’s  no  system  of  dialog  box- 
es or  list  boxes  to  help  you  re- 
member the  operators  and  func- 
tions. 

Also,  it’s  still  RAM-based 
and  limited  to  32,000  records 
per  database.  Though  it’s  ade- 
quate for  address  books  and  oth- 
er simple  lists,  if  data  handling 
is  important  to  your  work,  it’s 
simply  no  substitute  for  a more 
powerful  program  like  Syman- 
tec’s Q&A. 

The  last  ingredient  in  the 
recipe  is  a Spartan  spreadsheet 
that  is  reasonably  complete  in 
the  essentials  (although  there  is 
no  way  to  convert  formulas  to 
values,  for  instance).  Its  work- 
ing methods  are  standard,  and 
its  57  functions  and  14  operators 
are  enhanced  with  a few  conve- 
niences such  as  an  auto-sum 
button  on  the  icon  bar. 

Its  excellent  charting  func- 
tion uses  a visual  chart  gallery: 
You  simply  mark  a block  of 
numbers  and  then  pick  from  a 
good  selection  of  basic  charts 


(including  high-low  for  stock 
quotes)  to  graph  it.  The  chart 
formatting  options  are  minimal, 
and  the  menus  can  be  a bit  un- 
wieldy when  it  comes  to  finding 
and  setting  options,  but  they  do 
the  job. 

The  only  real  disappoint- 
ment comes  when  you  want  to 
publish  your  spreadsheet.  You 
can  paste  the  charts  as  graphics 
into  the  drawing  component  to 
touch  them  up  further,  but  you 
can  use  only  one  font  size  per 
worksheet.  And  you  can’t  print 
spreadsheets  alongside  embed- 
ded charts. 

To  be  fair,  though,  the  pro- 
gram is  not  designed  to  be  used 
that  way.  You’re  expected  to 
paste  all  such  elements  into  the 
word  processor — the  hub  of 
Works  for  Windows'  integration 
capabilities — where  you  have 
more  flexibility  in  typography 
and  layout. 

You  can  insert  charts,  ta- 
bles, and  graphics — not  just 
spreadsheets — into  your  docu- 
ments. Microsoft’s  use  of  its 
Object  Linking  and  Embedding 
(OLE)  specification  between 
Works  applications  allows  you 
to  edit  inserted  data  and  graph- 
ics simply  by  double-clicking 
on  them. 

You  can  even  embed  objects 
from  other  applications  that 
supi  '"'LE,  though  our  expe- 

riei  >ws  that  it  would  be 
foolish  to  rely  on  this  unfinished 
technology,  which  only  works 
well  with  known  pairs  of  appli- 
cations. Our  attempt  to  embed  a 


chart  from  Micrografx’  Charis- 
ma, for  instance,  resulted  in  a 
grotesque  failure. 

Fortunately,  there  are  other, 
more  traditional  ways  of  inte- 
grating your  data.  Cutting  and 
pasting  spreadsheet  data  or  da- 
tabase tables  through  the  Clip- 
board is  a simple,  transparent 
process,  with  none  of  the  got- 
chas  that  can  mar  the  process. 
Creating  DDE  paste  links  from 
the  spreadsheet  or  database  (or 
any  Windows  application  that 
supports  them)  is  equally 
straightforward.  And  the  Works 
for  Windows  program  imports 
and  exports  all  the  important 
standard  file  formats,  from 
.DBF  and  . WK 1 through  a vari- 
ety of  ASCII  formats. 

Be  aware  of  the  program’s 
significant  limitations.  Since 
the  word  processor  is  strictly 
line-based,  you  can’t  place  text 
side  by  side  with  imported  ob- 
jects, nor  can  you  wrap  text 
around  them  as  you  can  with  a 
desktop  publishing  program 
such  as  Microsoft’s  Publisher. 
This  sharply  restricts  the  advan- 
tage you  get  from  Works'  graph- 
ical abilities. 

Moreover,  since  the  word 
processor  has  no  drawing  tools 
of  its  own,  all  graphics  ele- 
ments, even  simple  rules,  must 
be  created  within  the  draw  com- 
ponent and  inserted  into  your 
documents.  To  resize  or  crop  a 
rule,  for  example,  you  have  to 
jump  back  and  forth  between 
word  processor  and  draw  com- 
ponent, or  insert  numerical  scal- 
ing factors. 

Microsoft  Works  for  Win- 
dows won’t  astonish  you  with 
new  and  exciting  features,  but  it 
does  make  good  use  of  the  visu- 
al qualities  of  Windows.  It’s  a 
solid  program  that  will  do  the 
job  well  for  a wide  range  of  us- 
ers with  simple  requirements.  If 
you  can  live  within  its  deliberate 
limitations,  it's  a good  deal  for 
the  money.  ■ 

List  Price:Microsoft  Works  for 
Windows,  $1 99;  upgrade  from 
Microsoft  Works  or  any  other 
DOS-based  integrated  package, 
$79.  Requires:  1MB  RAM,  DOS 
3.1  or  later,  Microsoft  Windows 
3.0.  Microsoft  Corp.,  1 Microsoft 
Way,  Redmond,  WA  98052- 
6399, 800-426-9400,  206-802- 
8080. 
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Borland  ranked  best 
Quattro  Pro  beats  Lotus  1-2-3 


Two  recent  industry  studies  objectively  confirm  the  facts:  Customers 
rank  Borland  best  among  software  companies,  and  Quattro*  Pro  out- 
performs all  Lotus*  spreadsheets. 

Borland:  The  technology  leader. 

Buying  software  shouldn’t  be  an  act  of  blind  faith.  Before  purchasing 
your  next  spreadsheet,  take  a hard  look  at  the  company  behind  it 
Bigger  is  not  better! 

Because  Borland  is  smaller  than  our  competitor,  we  work  smarter, 
we  try  harder,  and  it’s  paying  off:  Borland  was  just  ranked  “Best 
Application  Software  in  Customer  Satisfaction,  in  Small  and  Medium 
Sized  Businesses,”  in  the  prestigious  J.D.  Power  and  Associates  survey. 
Who  would  you  rather  buy  your  next  spreadsheet  from? 


J.D.  POWER  AND  ASSOCIATES 

APPLICATION  SOFTWARE 
CUSTOMER  SATISFACTION  INDEX5" 


BORLAND 


u 


2.  WORDPERFECT 

3.  CLARIS 

4.  ALDUS 

5.  MICROSOFT 

6.  LOTUS 


Quattro  Pro:  The  standard  of  excellence. 

InfoWorld  reviews  confirm  what  more  than  one  million  PC  users 
already  know:  Quattro  Pro  is  the  best  DOS  spreadsheet  that  money 
can  buy.  Better  than  any  Lotus  spreadsheet  including  their  recendy 
released  version  2.3. 


MVP 


Just  check  out  the  InfoWorld 
review  results  below.  Quattro  Pro 
wins  in  comparison  to  Lotus  1-2-3* 
hands  down  in  InfoWorld  and 
with  more  than  1,000,000 
enthusiastic  users. 


Quattro  Pro 

Lotus  1-2-3 
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Wfe  don’t  blame  Lotus  for  trying 
to  underplay  ratings  such  as  these, 

but  clearly  Quattro  Pro  is  more  powerful.  It  has  better  graphics, 
better  capacity,  better  macros,  better  consolidation  and  linking, 
and  much  more! 

Borland  and  Quattro  Pro:  The  obvious  choice. 

Company  for  company,  product  for  product,  the  choice  is  clear. 

Join  more  than  a million  users  and  upgrade  to  Borland's  Quattro  Pro 
today!  If  you  own  any  version  of  Lotus  1-2-3,  for  only  $12995  we’U 
rush  you  your  own  copy  of  the  best  spreadsheet  from  the  best 
company. 


See  your  dealer  or  call  1-800-331-0877  now! 
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| — - — | 1991  JO  Power  and  Associates  Computer  End  User  Satslacbon  Study  Phase  I Office  Based  Sma*  to  Medium  Sued  Businesses9*  Response  from  Business  End  Users  at  1 ,784  business  sites  Smal  to  medium  sued 

CODElMJ  50  businesses  were  based  on  office  sites  with  between  1 and  499  employees  JO  Power  and  Associates  is  a service  mark  of  J.D.  Power  and  Associates  Borland  s a registered  trademark  of  Borland  International.  Inc 
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First  Looks 


Microsoft 

Publisher 


HANDS  ON 

by  Alfred  Poor 


There’s  never  been  an  easy  road 
to  quick  desktop  publishing. 
Most  desktop  publishing  soft- 
ware asks  that  you  devote  your 
life  to  learning  about  kerned  let- 
ter pairs  and  hyphenation  dictio- 
naries. Word  processors,  on  the 
other  hand,  can  handle  graph- 
ics, many  fonts,  and  multiple 
column  formats,  but  only  under 
duress. 

Striding  boldly  into  the  mid- 
dle ground  comes  Microsoft 
Publisher.  The  $ 1 99  Publisher 
gives  you  an  appropriate  tool  for 
document  design  without  de- 
manding that  you  become  a 
graphic  arts  professional  in  the 
process.  Publisher  is  ideal  for 
the  occasional  desktop  publish- 
ing project  where  ease  of  use 
and  speed  to  finish  are  more  im- 
portant than  sophisticated  typo- 
graphical refinements. 

The  program  uses  the  Win- 
dows interface  to  good  advan- 
tage. with  icons  and  on-screen 
clues  for  those  who  prefer  to 
work  with  a mouse,  as  well  as 
lots  of  keyboard  shortcuts  for 
the  touch-typists  among  us. 

Publisher  is  designed 
around  the  concept  of  frames; 
some  hold  text,  others  hold 


graphics.  You  create  and  fill 
frames  on  your  page,  drag  them 
around,  resize  them,  copy 
them,  or  get  rid  of  them  if  you 
change  your  mind.  The  package 
comes  with  more  than  100  color 
and  black  and  white  pieces  of 
clip  art,  and  you  can  import 
from  13  image  formats  and  8 
text  formats. 

Other  features  that  make 
page  layout  easy  include  “snap- 
to”  grids,  the  ability  to  stack 
frames  on  top  of  each  other  and 
control  which  layer  is  on  top, 
and  on-screen  column  guide- 
lines that  allow  precise  format- 
ting and  consistent  design.  The 
program  will  automatically 
flow  text  from  one  frame  to  an- 
other if  you  wish,  or  you  can  do 
it  manually  with  a simple  proce- 
dure. And  if  you’re  familiar 
with  almost  any  of  Microsoft’s 
other  Windows  applications, 
you’ll  already  know  about  many 
of  the  formatting  conventions 
for  bolding,  italics,  paragraph 
alignment,  and  other  options. 

Publisher  comes  with  a 
spell-checker,  a hyphenation 
utility,  and  a coupon  for  Bit- 
stream’s FaceLift  program, 
which  can  make  your  docu- 
ments look  better  both  on- 
screen and  on  paper. 

Publisher  also  packs  some 
novel  extras  that  you’re  not  like- 
ly to  Find  in  any  other  program, 
whether  it  is  a high-end  desktop 
publishing  package  or  a sophis- 
ticated word  processor.  Word 
Art  lets  you  create  amazingly 
formatted  text  along  curves  or 
angles  using  a variety  of  special 


effects.  For  example,  you  can 
arch  or  stretch  text  or  create  text 
that  flows  in  a circle. 

Like  Microsoft  Works  for 
Windows,  reviewed  on  page  35, 
Publisher  also  employs  Page 
Wizards,  which  are  prepro- 
grammed routines  that  can  in- 
teractively step  you  through  the 
creation  of  newsletters,  ads, 
calendars,  or  even  paper  air- 
planes. Page  Wizards  operate 
by  presenting  you  with  a series 
of  design  questions.  As  you 
specify  the  answer,  the  Wizard 
provides  the  optimal  template 
and  offers  a preview  of  what  the 
document  might  look  like. 

Printout  support  goes  far  be- 
yond almost  anything  else 
you’ll  find.  There’s  a format  for 
creating  greeting  cards — text 
and  images  are  automatically 
rotated  so  that  when  you  fold  a 
single  printed  sheet,  you  get  a 
four-sided  card  perfectly 
aligned.  Another  format  prints 
two  “pages"  to  a single  sheet  of 


You  may  not 
want  to  pro- 
duce a mag- 
azine with  it, 
but  Microsoft 
Publisher  is 
an  excellent 
page  layout 
tool  that  is 
easy  to  use 
and  has  lots 
of  clever 
surprises. 


paper.  If  your  document  has 
even  multiples  of  four  pages, 
these  sheets  will  be  arranged  so 
that  you  can  fold  them  in  the 
middle  to  create  a booklet,  no 
cutting  and  pasting  required. 

Publisher  requires  more  ef- 
fort than  a word  processor  to 
format  a document,  and  a high- 
end  destop  publishing  program 
does  have  some  typographical 
advantages.  But  if  you  want  to 
create  attractively  formatted 
documents  without  spending 
weeks  to  master  a program,  give 
Microsoft  Publisher  a spin.  This 
program  is  so  easy  to  use,  yet  so 
varied  and  rich  in  features,  that 
it  is  just  plain  fun.  ■ 

List  Price:  Microsoft  Publisher, 
$199.  Requires:  1MB  RAM 
(2MB  recommended).  DOS  3.1 
or  later.  Microsoft  Windows  3.0 
or  later.  Microsoft  Corp.,  One 
Microsoft  Way,  Redmond,  WA 
98052-6399;  800-426-9400. 
206-802-8080. 
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Microsoft 

Money 


HANDS  ON 

by  Bill  Howard 


Take  Intuit 's  personal  Finance 
program  Quicken,  move  it  to 
Microsoft  Windows,  and  make 
it  even  more  idiot-proof,  and 
you  have  not  one  but  two  pro- 
ducts— Microsoft  Money  and 
Quicken  Windows. 

Money  ($69.95)  beat  Quick- 
en Windows  out  the  door  by 
about  a month.  It’s  a product  ab- 
solutely brimming  with  essen- 
tial goodness.  But  is  it  the  best 
personal  Finance  product?  The 


question  remains.  Based  on  the 
shipping  versions  of  Money  and 
the  equally  new  Quicken  5 (for 
DOS),  and  what  we’ve  seen  of 
the  almost-finished  Windows 
version  of  Quicken,  here’s  our 
First  take  on  who’s  on  top:  Mon- 
ey is  the  product  to  recommend 
to  friends  who  want  a personal 
finance  program  they  can’t 
screw  up,  while  Quicken  Win- 
dows and  Quicken  5 are  the 
products  of  choice  if  you  want  a 
richer  features  set  and  unsur- 
passed ease  of  use — that  is,  un- 
surpassed except  by  Money. 

Microsoft  Money  unabash- 
edly borrows  Quicken's  best 
features  and  key  combinations, 
from  the  paper-check-on-screen 


check-writing  metaphor  to  the 
use  of  the  back  cover  of  the 
manual  for  a command  summa- 
ry (the  manual  is  164  pages,  a 
third  the  length  of  Quicken's).  If 
Apple  owned  Quicken  instead 
of  the  good-natured  Intuit,  wags 
might  argue,  Microsoft  would 
quite  possibly  have  another 
sticky  lawsuit  on  its  hands.  But 
Money  follows  the  Quicken  out- 
line more  than  it  follows  the  de- 
tails. 

Microsoft  Money  lacks 
features  such  as  Quicken's  elec- 
tronic check  writing,  invest- 
ment tracking  and  asset  man- 
agement, super  smart  tax-cate- 
gory links,  small-business  fea- 
tures, and  memorized  reports. 


Some  omissions  are  a matter  of 
degree:  Money  limits  you  to  two 
categories  and  two  classes  per 
item  (a  class  being  a kind  of  cat- 
egory), while  Quicken  allows  as 
many  as  you  can  Fit  in  3 1 char- 
acters. 

Installation  is  a snap.  All 
you  need  is  Windows,  1.7MB  of 
disk  space,  and  a printer  for 
your  checks.  Once  you’re  up 
and  running,  you  can  have  sev- 
eral views  of  your  work  screen 
in  different  windows:  the  Ac- 
count Book  (a  checkbook  regis- 
ter), Checks  & Forms  (electron- 
ic paper  checks),  and  Future 
Transactions  (a  list  of  transac- 
tions you  can  set  up  now  and  ex- 

CONTINUES  ON  PAGE  42 
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From  C to  Shining  C ++ 
Borland  Covers  the  Territory 


Borland's  C and  C++  family  spans  the 
range  of  programming  needs,  inheriting 
power  while  breaking  new  ground. 

New!  Borland  C++  & 
Application  Frameworks 
—a  quantum  leap  forward 

If  you  can’t  afford  to  w«iste  time  and 
manpower  wrestling  with  Window's  API 
or  constructing  a user  interface,  you  need 
Borland*  C++  & Application  Frameworks. 
An  application  framework  cuts  develop- 
ment time  by  giving  you  a sleek,  intuitive 
user  interface  and  high-level  objects  that 
you  can  lx>lt  right  onto  your  application  or 
customize  any  way  you  wish.  You  can 
create  an  editor  with  just  one  line  of  code, 
or  your  programs  can  inherit  windows, 
menus,  scroll  bars,  mouse  support  and 
more.  The  ObjectWindows™  application 
framework  streamlines  Windows  develop- 
ment. It  automates  initialization  and  gives 
your  applications  more  functionality  with 
less  code.  Turbo  Vision™  for  DOS  gives 
you  similar  capabilities  for  a character- 
based  environment.  And  both  frameworks 
come  with  complete  source  code. 

Borland  C++  & Application  Frameworks 
is  the  powerful  choice  for  C and  C++,  for 
an  investment  of  just  $695". 

Borland  C++  for  a new 
dimension  in  professional 
programming 

For  mission-critical  applications  in 
Windows  or  DOS,  you  need  the  power 


and  performance  of  an  advanced  language 
compiler.  Borland  C++,  the  development 
system  designed  for  professionals,  lets 
you  reach  new  vistas  of  productivity  in 
C and  C++  programming.  Precompiled 
headers  slash  compilation  time,  and  the 
Turbo  Drive  - DOS-extender  lets  you 
compile  huge  applications  fast.  The 
award-winning  Turbo  Debugger* 
for  Window's  provides  intelligent  inter- 
active debugging  on  a single  monitor. 
Turbo  Profiler  - spots  bottlenecks 
in  your  program,  and  you  can  use 
Turbo  Assembler*  to  optimize  time- 
critical  routines.  Borland  C++  is  the 
solid  choice  for  professional  development 
for  $495”. 

New!  Turbo  C++& 

Turbo  Vision  gives  you 
a head  start 

The  combination  of  Turbo  C++  and  the 
Turin)  Vision  application  framework  for 
DOS  shortcuts  development  time  by 
giving  you  a ready-made  user  interface 
with  menus,  scroll  bars,  mouse  support, 
and  an  event-driven  architecture  that  you 
can  plug  right  into  your  applications. 
High-level  objects  such  as  an  editor,  a 
calculator,  a calendar  and  more  are  ready 
for  you  to  add  to  your  applications  with 
just  a few  lines  of  code.  If  you  want  the 
fast  path  for  DOS  programming,  choose 
Turbo  C++  6c  Turbo  Vision.  A lot  of 
power  for  $199”. 


Turbo  C++  is  the  starting 
point  for  C and  C++ 

To  begin  C or  C++  programming,  you 
need  a compiler  that  helps  you  master 
both  C and  object-oriented  C++. 

Turbo  C++  gives  you  a fast  start  with 
online  context-sensitive  help,  tutorials  and 
examples  that  you  can  paste  into  vour  own 
programs.  But  Turbo  C++  is  more  than  a 
tutor,  it’s  a great  C and  C++  compiler. 
Turbo  C++  has  won  PC  Magazine's 
Technical  Excellence  Award,  BYTE 
magazine's  Award  of  Excellence  and  many 
more.  For  a compiler  that’s  easy  enough 
to  start  with  yet  powerful  enough  to  stay 
with,  you  need  Turbo  C++.  Only  $99“. 

The  shining  path  to  the 
power  of  C++ 

Every  Borland  C++  product  fully  supports 
both  C and  C++,  so  you  can  use  the  full 
capabilities  of  C and  easily  move  to  the 
object-oriented  powers  of  C+  + . And 
The  World  of  C++  training  course  makes 
it  easy  to  master  C++.  Videos,  w orkbook 
and  source  axle  show  vou  the  way  for 
only  $199“ 

With  the  Borland  family  of  C and  C+  + 
development  systems,  you  can  go  as  far  as 
vour  creativity  will  take  you.  Don't  wait 
until  tomorrow  to  start. 

See  your  dealer 
or  call  now 
1-800-331-0877 


BORLAND 

The  Leader  in  Object-Oriented  Programming 

| CODE:  ML05  I Prong'S*  US  dollars  Dealer  pnc*s  may  vary  0«e- good  * U S and  Canada  only  CopyngMC  1991  Borland  Intematicrai.  Irt  All  ngtits  reserved  Borland  and  Turto  C..  ire  irWemarW  ol  Borland  International  Inc  61 1426 
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First  Looks 


Microsoft  Money,  $69.95,  lets  you  have  several  views  of 
your  personal  finances  on-screen  simultaneously;  here,  a 
check-writing  window  and  a check  register. 


Microsoft 

Money 

CONTINUED  FROM  PAGE  40 
ecuie  later  on).  You  can  also 
have  smaller  windows  for  payee 
lists,  categories,  classes,  and  so 
on.  A well-executed  toolbar 
provides  single-click  access  to 
things  you’ll  do  often.  It  looks 
like  this: 


The  tools  here  are,  from  left 
to  right:  expanded  and  single- 
line  check  register,  find  transac- 
tion, calculator,  split  transac- 
tion, future  transaction,  and 
balance  checkbook. 

Money  automatically  re- 
members everything  you  type  in 
about  every  transaction:  payee, 
address,  amount,  and  memo.  If 
you  begin  to  enter  the  same 
transaction  later.  Money  sees 
that  the  first  few  characters  are 
the  same  and  proposes  that  you 
reuse  the  existing  transaction  in- 
formation. This  feature,  called 
SmartFill,  is  far  more  refined 
than  Quicken' s Ctrl-M  memo- 
rize, Ctrl-T  recall-transaction 
syntax.  You  can  also  create 
shortcuts  or  aliases:  Type 
♦Braces*  and  Money  fills  in  a 
check  to  your  kid’s  orthodon- 
tist. 

Money  has  the  usual  paper 
checks:  dot  matrix  and  laser 
printer,  voucher,  and  plain. 
Tree-huggers  will  be  annoyed  to 
learn  that  Money  laser  checks 
have  a throwaway  strip  at  the 
bottom  to  make  three  checks 
add  up  to  exactly  1 1 inches 
deep.  But  you’ll  waste  fewer 
checks  to  alignment  glitches,  so 
it’s  a wash. 

Report  generation  is  ade- 
quate. but  on-screen  reporting  is 
flawed  because  an  immovable 
menu  stripped  down  the  right 
side  keeps  you  from  seeing 
complete  lines  in  reports  with- 
out scrolling.  While  there  are 
business  reports  and  business 
checks  in  Money,  it’s  better 
suited  to  personal  use  and  the 
very  smallest,  simplest  of  busi- 
nesses, where  the  owner  either 
trusts  or  is  the  bookkeeper.  The 
Reconcile  module  can  find 


common  mistakes  such  as  trans- 
positions automatically:  If  your 
checkbook  is  off  by  9 cents,  it 
will  look  for  something  like  a 
$3 1 .65  entry  that  should  be 
$31.56. 

Other  items  that  need  work: 
Screen  font  choices  are  8-and- 
10  point  Helvetica  (both  too 
small).  There’s  a bug  that  ren- 


The  fifth  version  of  Intuit’s 
DOS  product  Quicken  and 
Intuit’s  first  Windows  ver- 
sion, both  $69.95,  and  both 
$24.95  for  an  upgrade  for 
current  users,  show  contin- 
ued improvements  and  inge- 
nuity.  PC  Magazine  will 
have  First  Looks  reviews  of 
both  products  as  soon  as 
Quicken  for  Windows  ships 
from  Intuit  (800-624-8742, 
415-322-2800).  In  the 
meantime,  here’s  how  the 
Quicken-versus-Microsoft 
Money  battle  shapes  up  from 
the  Intuit  side. 

The  new  DOS  version  is 
easy  to  explain.  It’s  Quicken 
4 plus  mouse  support  (Alt- 
key  menus  can  be  used  as  an 
alternative),  PostScript 
printing,  wallet-size  laser 
printer  checks  that  won’t  get 
crinkled  the  way  voucher 
checks  do,  reports  that  can 
be  compressed  or  expanded 


ders  your  mouse  unusable  with 
drop-down  menus  if  you’re  run- 
ning under  Norton  Desktop  for 
Windows.  (Temporary  fix:  Call 
NDW’s  Configure-Preferences 
menu,  then  turn  off  these  Con- 
trol Menu  options:  Launch  List, 
Launch  Manager,  and  Task 
List.) 

Money  ignores  Windows 


to  show  levels  of  detail,  even 
better  date  keys  (for  in- 
stance, just  type  M or  H or 
go  to  the  first  or  last  day  of 
the  month),  the  ability  to 
toggle  between  a report  and 
the  check  register,  and  per- 
centage allocations  (each 
roommate  pays  one-third  of 
the  heating  bill,  however 
much  the  total  is). 

There’s  also  a loan  amor- 
tizer  that  automatically  fig- 
ures out  how  much  of  your 
mortgage  payments  goes  to 
interest  and  principal,  but  it 
stumbles  if  your  bank  also 
withholds  money  for  taxes 
or  insurance. 

Quicken  for  Windows  has 
most  of  the  Quicken  5 fea- 
tures, except  the  loan  amor- 
tizer  (no  loss).  Like  with 
Money,  Quicken  lets  you 
have  several  windows  and 
accounts  active  simulta- 
neously. There’s  an  icon 


conventions  such  as  using  the 
mouse  to  fine-tune  column 
widths  (accomplished  by  grab- 
bing the  column  divider  and 
dragging)  or  using  F8  to  mark  a 
block.  Phone  support  is  suspect 
since  it’s  Microsoft  phone  sup- 
port, but  Money  does  have  its 
own  number  and  a guaranteed 
pledge  to  match  Quicken's  su- 
perior support  levels. 

Microsoft’s  first  job  at 
Quicken  is  a bull's-eye.  Money, 
Version  1 .0,  is  a great  first  ef- 
fort that's  easy  to  use.  makes  it 
easy  to  get  everything  right,  and 
has  adequate  features  that  are 
best  suited  for  home  users  and 
very  small  businesses.  What 
was  left  out  won’t  matter  to 
most  users,  and  what’s  broken 
can  be  fixed  easily.  If  you  don’t 
mind  these  limitations,  you  will 
love  Money.  m 

List  Price:  Microsoft  Money, 
$69.95  (less  $5  rebate  check 
valid  through  Dec.  31 , 1 991 ). 
Requires:  1 .7MB  disk  space, 
DOS  3.1 . Microsoft  Windows 
3.0.  Microsoft  Corp.,  One 
Microsoft  Way,  Redmond,  WA 
98052-6399;  800-426-9400, 

206-802-8080. 
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bar,  although  it’s  not  as  well 
thought  out  or  as  legible  as 
Money's.  Auto  Recall, 
Quicken's  automated  data- 
entry  tool,  doesn’t  work  as 
well  either,  and  occasionally 
it  misses  matches  it  should 
find. 

On  depth  of  features. 
Quicken  still  holds  the  lead 
over  Money : two-level  pass- 
word security,  lockable 
transactions,  a payroll  mod- 
ule, Check  Free  electronic 
bill-paying,  can’t-miss 
printer  check  alignment,  and 
highly  customizable  reports. 

For  small-business  users. 
Quicken  remains  the  tool  of 
choice,  and  for  individual 
users,  the  issue  boils  down 
to  this:  Do  you  want  a bit 
more  ease  of  use  or  a lot 
more  features?  If  it’s  fea- 
tures you  want,  either 
Quicken  will  serve  your  pur- 
pose.— BH 


QUICKEN  VS.  MICROSOFT  MONEY 
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Efficiency  - 
The  QMS  Watchword 
Of  The ’90s 


New  Departmental  PostScript  Printer 
Is  So  Efficient,  You  Might  As  Well  Say 
It  Prints  Money 


True  Adobe  PostScript 
Flexibility  Plus  Automatic 
Emulation  Switching 


Features  That 
Add  Up  To  Lower 
Per-User  Cost 

• MIPS  R3000  RISC-based  internal 


Maintaining  one  high-duty  printer 
rather  than  30  to  40  desktop  printers  is  a 
cost  advantage.  That’s  good.  But  the  real 
advantage  comes  when  the  speed, 
intelligence  and  flexibility  of  the  new 
QMS-PS"  2000  changes  an  office  cost 
advantage  into  a departmental 
profit  center! 

Easy  Connectivity  In  All  Popular 
Business  Environments 

The  QMS-PS  2000  is  perfect  for  mixed 
computing  environments.  It  connects 
easily  to  EtherNet"  or  Token  Ring* 
networks  to  accept  TCP/IP,  DECnet®,  LAN 
Manager,  NetWare®  and  EtherTalk'" 
protocols.'  Whether  your  network 
includes  IBM  " PC's  and  compatibles, 
Macintosh®,  DEC*  or  UNIX®  systems,  the 
QMS-PS  2000  is  your  most  efficient 
solution.  It  features  AppleTalk®,  RS-232C 
serial,  Centronics'/Dataproducts"  parallel 
and  network  interfaces  that  accept  data 
simultaneously.  That  means  the  2000 
can  easily  serve  large,  multi-system 
networks.  Its  advanced  spooling  capability 
virtually  eliminates  workstation  waiting 
time  by  storing  each  document  as  it’s 
received  and  printing  each  in  turn.  And 
the  2000  does  all  this  automatically 
to  save  time! 


Now  departmental  documents  can 
have  personality  thanks  to  the  2000 
and  Adobe  " PostScript*.  Forty-five 
resident  fonts  can  be  scaled  and  rotated 
for  effective  charts  and  graphs.  And 
because  PostScript  is  the  industry 
standard,  you’ll  have  thousands  of  useful 
applications  at  your  fingertips.  Switching 
to  non-PostScript  applications  is  literally 
automatic.  QMS’s  exclusive  ESP*  tech- 
nology (Emulation  Sensing  Processor) 
interprets  incoming  data  and 
automatically  chooses 
the  appropriate 
printer  language. 

PostScript,  HP® 

LaserJet®  IIP, 

HP-GL®,  LN03®  Plus 
and  other  emulations 
are  recognized 
automatically! 


3-jnr 

m 

homfMi-ront 


Worldwide  Service  And  Support 

QMS®  is  recognized  as  the  leader  in 
advanced  PostScript  printing  technology. 
Free  technical  support  and  our  network  of 
service  experts  are  standing  by. 

Call  today  and  find  out  how  the  time- 
efficient,  cost-efficient  QMS-PS  2000  can 
be  a departmental  profit  center  for  your 
company.  Or  FAX  QMS  Product  Infor- 
mation at  (205)  633-4866. 


controller  for  super-fast  page 
processing 

8 MB  RAM  standard,  expandable 
to  16  MB 

1.44  MB,  3 1/2"  floppy  drive  to  load  fonts 
or  emulations  into  RAM  or  onto 
hard  disk 

QMS  proprietary  ASAP " IV  technology 
speeds  PostScript  processing  time 
20  pages  per  minute 
70,000  plus  page-per-month  duty  cycle 
1500  sheet  input  and  output  capacity 
Letter-/A4-,  legal,  1 l”xl77A3- 

and  executive-size  printing 
capabilities 

Duplexing  feature  prints  on 
both  sides  in  one  pass 
Easy-to-read,  multilingual 
LCD  front  panel  to  easily 
configure  printer 
Document  handling  features  include 
tumble  printing,  collation,  offset 
stacking  and  automatic  jam  recovery. 


1-800-523-2696  EXT.  34 


POSTSCRIPT 
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Where  Imagination  Leads 


The  following  are  trademarks  or  registered  trademarks  ol  their 
respective  companies  QMS.  QMS-PS.  ASAP,  and  the  QMS  logo  of 
QMS,  Inc  Adobe  and  PostScript  of  Adobe  Systems.  Inc  EtherNet  of 
Xerox  Corp  IBM  and  Token  Ring  of  International  Business  Machines 
Corp  AppleTalk.  EtherTalk  and  Macintosh  of  Apple  Computer.  Inc. 
NetWare  of  Novell.  Inc  DEC,  DECnet,  and  LN03  of  Digital 
Equipment  Corp  HP,  LaserJet,  and  HP-GL  of  Hewlett-Packard 
Company  Centronics  of  Centronics  Data  Computer  Corp 
Dataproducts  of  Dataproducts  Corp. 

’ Contact  QMS  for  availability  of  network  options 

•Patent  pending 
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NEC  ProSpeed  486SX/C:  486  Power, 
256  Color  Display  and  Luggable 


PERFORMANCE  TESTS: 

NEC  PROSPEED  486SX/C 

1^ 

A 

'S— 

Jill 

The  video  performance  of 
the  NEC  ProSpeed 
486SX/C,  with  its  West 
ern  Digital  VGA  control- 
ler, is  commendable  for  a 
portable  computer.  Its 
performance  is  not  far  re- 
moved from  that  of  desk- 
top VGA.  in  this  case  on 
the  Compaq  Deskpro 
386/25e. 


Compaq  Deskpro  38&25e 
NEC  ProSpeed  486SX  C 


VGA  PERFORMANCE 
TESTS 


Relative  Throughput 

(Compaq  Deskpro  386/25e  = 1 00) 

Taller  bars  represent  better  performance. 


Higher  scores  represent 

Move 

Full  Screen 
Text  (16-Bit) 

(kilocharacters 

640-by-480 
Fill  (16-Bit) 

(megapixels 

320-by-200 
Fill  (16-Bit) 

(megapixels 

better  performance. 

per  second) 

per  second) 

per  second) 

Compaq  Deskpro  386/25e 

1.346.17 

22.28 

3.83 

NEC  ProSpeed  486SX/C 

977.82 

17.79 

2.23 

HANDS  ON 

by  Christopher  Barr 


NEC  Technologies  follows 
Dolch’s  and  Toshiba’s  lead  as 
the  latest  manufacturer  to  offer  a 
luggable  486SX  with  a color 
screen.  The  ProSpeed  486SX/C 
stands  separate  from  the  others 
because  it  supports  256  colors, 
not  just  16.  Its  active-matrix 
thin  film  transistor  (TFT)  screen 
is  manufactured  by  NEC.  Dolch 
uses  a Hitachi-made  screen;  To- 
shiba uses  one  developed  jointly 
by  Toshiba  and  IBM. 

Measuring  4.2  by  14.8  by 
15.6  inches  (HWD),  the  Pro- 
Speed's  case  is  about  identical 
to  the  Toshiba  T3200SXC.  At 
16.8  pounds,  this  AC-only 
clamshell  could  only  be  used  as 
a laptop  by  those  with  Schwar- 
zenegger-size  thighs. 

The  active-matrix  screen 
and  the  486SX  processor  re- 
quire power,  so  the  First  thing 
you  notice  about  the  ProSpeed 
486SX/C  (before  the  opening 
screen  comes  up)  is  the  racket 
caused  by  the  fan.  To  provide 
adequate  power,  NEC  installed 
a power  supply  that  occupies  the 
entire  back  upper  deck.  The 
noise  isn’t  deafening,  but  it’s 
quite  noticeable. 

The  most  impressive  feature 


FACT  FILE 


ProSpeed  486SX/C 

NEC  Technologies  Inc., 
Massachusetts  Ave. , 
Boxborough.  MA  01 71 9. 508- 
264-8000 

List  Price:  $8,999.  with  2MB 
RAM,  120MB  hard  disk.  DOS 
5.0.  Microsoft  Windows  3.0. 
Expansion  Station.  $1 .299; 
data  modem.  $335; 
fax/modem,  $585;  external 
floppy  disk  drive.  $290 
In  Short:  The  first  luggable  to 
use  a 256-color  active-matrix 
TFT  screen.  The  case  is  big. 
the  power  supply  fans  are  too 
noisy,  and  the  screen  is  too 
dark. 
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The  Move  Full  Screen  Text  (1 6-Bit) 

test  writes  text  to  the  graphics 
adapter's  screen  memory  via  1 6-bit 
moves.  A full-screen  move  best  rep- 
resents adapter  throughput  because 
there  is  almost  no  software  over- 
head involved  We  run  the  test  for  1 0 
seconds  and  report  the  results  in 
kilocharacters  per  second  (1  kilochar- 
acter  * 1,000  characters). 

The  640-by-480  Fill  (16-Bit)  test  fills 
the  video  memory  with  color  infor- 
mation via  VGA  write  mode  0 (a  com- 
mon write  mode  used  by  many  soft- 
ware programs).  This  test  measures 
the  graphics  adapter's  throughput  in 
graphics  mode. 

The  320-by-200  Fill  (1 6-Bit)  test  fills 
the  video  memory  with  color  infor- 
mation utilizing  the  256-color  VGA 
mode  at  320-by-200  resolution.  This 
test  predicts  256-color  Super  VGA 
performance.  We  run  both  Fill  tests 
reported  here  for  10  seconds  and 
report  the  result  in  megapixels  per 
second  (1  megapixel  = 1.000.000 
pixels). 


of  the  ProSpeed  486SX/C  is  ul- 
timately  a bit  disappointing. 
The  screen  is  too  dark  in  aver- 
age office  light;  it  looks  best  in 
low  lighting.  The  screen  must 
be  displayed  at  a perfect  90  de- 
gree angle  for  the  best  viewing 
of  the  colors.  There  is  only  one 
sliding  control  to  adjust  the 
brightness  and  contrast,  and 
even  at  its  brightest  setting  the 
screen  is  still  too  dark. 

Besides  the  parallel  and  seri- 
al ports,  the  ProSpeed  486SX/C 
has  a PS/2  mouse  port  and  an 
external  1.2MB  floppy  disk 
drive  port.  It  can  simultaneous- 
ly drive  its  own  display  and  an 
external  VGA  at  640-by-480 
resolution  with  256  colors.  The 
Paradise  chip  set-driven  exter- 
nal VGA  can  also  drive  moni- 
tors at  resolutions  up  to  1 ,024 
by  768,  but  not  simultaneously 
with  the  built-in  display. 

The  NEC  case  houses  nooks 
and  crannies  for  expansion  op- 
tions. There’s  one  full-sized 
EISA  32-bit  slot  accessible  by 
removing  the  back  plate.  An 


opening  to  the  right  of  the  exter- 
nal ports  accepts  a proprietary 
NEC  expansion  bus  interface 
board  that  connects  to  an  op- 
tional NEC  Expansion  Station. 
This  adds  three  full-size  16-bit 
slots,  one  short  8-bit  slot,  one 
internal  and  one  external  half- 
height 5'/4-inch  drive  bay,  paral- 
lel and  serial  ports,  and  an  exter- 
nal floppy  disk  drive  connector. 

There’s  room  for  an  optional 
internal  data  modem  or  fax/mo- 
dem. The  ProSpeed  has  an  IDE 
hard  disk  controller  and  a 
120MB  Conner  hard  disk  that’s 
easy  to  reach  by  removing  the 
cover.  It  also  provides  access  to 
the  487  socket  and  internal  mo- 
dem slots. 

The  unit  ships  with  2MB  of 
RAM  and  has  six  free  SIMM 
sockets  that  are  easily  accessi- 
ble from  the  top  of  the  case.  It 


can  address  up  to  20MB  of 
RAM  through  a combination  of 
1MB  and  4MB  SIMM. 

Since  this  is  not  a full- 
fledged  486DX,  the  ProSpeed 
486SX/C  has  a zero-insertion- 
force  (ZIF)  PGA  socket  that 
uses  an  easy-in/easy-out  lever  to 
release  and  seat  a 487SX  co- 
processor. 

It  turned  in  mediocre  bench- 
mark test  scores.  It  was  slightly 
slower  than  the  initial  batch  of 
486SX  desktops  we  reviewed 
(“486/25:  Newly  Affordable 
Power,”  June  11,  1991). 

Color  portables  are  popular 
with  presenters,  scientists,  en- 
gineers, and  programmers 
working  with  graphics.  For  now 
you’ll  pay  a premium  for  color, 
power  and  portability.  The  Pro- 
Speed  represents  the  top  of  the 
line  rig  for  these  users . ■ 
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, fter  20  Million  Pages  Of  PostScript 
/ Color  Output,  The  Last  Print  Looks 
* As  Great  As  The  First. 


Features  That  Will  Color 
Your  Perception  Of  Business 
And  Design  Forever 


PostScript 


QMS  ColorScript  Prints... 
Brilliant  and  Resilient 

Since  1987,  QMS*  ColorScript " 100 
printers  have  produced  over  20  Million 
hard  copies  and  transparencies  around  the 
world!  And  because  the  color  technology  is 
engineered  to  use  new  ink  with  each  print, 
the  last  page  literally  looks  as  bright  and 
true  as  the  first.  Reliable  QMS  technology 
unites  with  the  industry  standards  of 
Adobe  PostScript  and  PANTONE”  Color 
to  put  exciting  persuasive  color  at  your 
fingertips  page  after  page. 

Presenting  The  NEW 
QMS  ColorScript  100 
Model  lGp  Printer 

If  it’s  dynamic  presentations  you’re 
after,  you  need  the  Model  10p.  From 
business  presentations  to  training 
programs,  the  Model  lOp  delivers  vibrant, 
visually  exciting  colors  that  help  you 
communicate  ideas  clearly.  QMS  screen 
angling  technology  and  special  presenta- 
tion inks  make  these  unusually  captivating 
colors  possible.  And  it's  a proven  fact  that 
color  presentatioas  increase  audience 
information  retention  and  raise  a 


Extremely  low  cost  Pantone-approved 
proofs  in  about  60  seconds.  If  you’re  a 
graphic  designer,  commercial  artist  or 
publisher  it’s  easy  to  see  how  the  Model  30/ 
is  revolutionizing  your  business.  The 
Model  30/  is  changing  the  relationship 
between  speed,  quality  and  cost  by 
allowing  you  to  do  your  job  faster,  cheaper 
and  better! 

The  Model  30/  is  the  first  true  “what- 
you-see-is-what-you-get’’  color  printer.  The 
colors  you  see  on  a Pantone-approved 
monitor  are  the  same  colors  you'll  see  on  a 
Model  30/  proof  and  the  same  colors  you'll 
see  on  the  finished,  printed  piece.  Standard 
11"  x 177A3  paper  handling  capacity  allows 
you  to  design  actual  size  8 1/2"  x 11"  full 
bleed  proofs  with  crop  marks. 

All  QMS  ColorScript  100  printers  ship 
with  AppleTalk,  parallel  and  serial  inter- 
faces to  accommodate  quick,  easy  set-up  in 
the  most  popular  host  environments. 


QMS  Service  Keeps  Pace  With 
Outstanding  Products 


QMS  National  Service  represents  a 
strong  commitment  to  maintain  our 


NATIONAL  WATERMELON 
MARKET  PROJECTIONS 


The  QMS  ColorScript  100 
Model  30/  Printer,  Strictly 
For  The  Image  Conscious 


recipient’s  tendency  to  act  upon  the 
information.  So,  in  today’s 
competitive  business  environment, 
the  key  question  becomes.  “Can 
we  afford  not  to  have  the  power 
of  color?" 


• Compatible  with  Macintosh'  IBM’  PC 
and  other  popular  host  computing 
platforms 

• 35  resident  Adobe'  PostScript*  typefaces 
on  a 68020  MPU-based  controller 

• Model  10)p  ships  standard  with  4 MB  RAM 

• Model  10  ships  standard  with  5 MB  RAM 
for  legal -/special  A4-size  printing 

• Model  30/  ships  standard  with  8 MB  RAM 
for  letter-/A4-  to  ledger-/A3-size  printing 

• AppleTalk' . serial  and  parallel  printer 
interfaces  are  standard 

• SCSI  interface  supports  up  to  seven 
external  hard  drives  of  unlimited  capacity 

• 300  x 300  dpi  resolution  of  bright, 
saturated  colors 


printer  products  in  peak  condition.  When 
maintenance  is  required.  QMS  National 
Service  is  available  nationwide,  offering 
service  programs  to  meet  specific  needs. 
For  more  information  about  depot  and  on- 
site service  options  call  QMS  National 
Service  at  1-800-762-8894. 

Top  Performers 
Right  Out  Of  The  Box 

Call  us  today  and  we’ll  help  you 
decide  which  QMS  printer  best  fits  your 
needs.  Or  FAX  QMS  Product  Information 

at  (205)  633-4866. 


1-800-523-2696  EXT.  313 
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QMS 


Where  Imagination  Leads 


*1991  QMS.  Inc 

•PANTONE*  is  Panlone.  Inc.'s  check-standard  trademark 
for  color  reproduction  and  color  reproduction  materials 
PANTONE  Colors  generated  by  QMS  PostScript  printers 
are  four-color  simulations  and  may  not  match  PANTONE  - 
identified  solid  color  standards  Use  current  PANTONE 
Color  Reference  Manual  for  accurate  color. 

The  following  are  trademarks  or  registered  trademarks  of 
their  respective  companies:  QMS.  ColorScript  and  the 
QMS  logo  of  QMS,  Inc  ; Adobe  and  PostScript  of  Adobe 
Systems,  Inc.;  IBM  of  International  Business  Corp  . 
AppleTalk  and  Macintosh  of  Apple  Computer,  Inc 
QMS  ColorScript  100  Models  10  and  30/  shown 
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FACT  FILE 


WindowBase:  SQL  Made  Pretty,  but  Slow 


HANDS  ON 

by  Richard  Hale  Shaw 


WindowBase,  from  Software 
Products  International,  offers  a 
single-user,  application-build- 
ing data-management  environ- 
ment that’s  SQL-based  but 
doesn’t  require  you  to  learn  the 
SQL  language.  It  lets  you  build 
SQL  queries  through  an  attrac- 
tive series  of  dialogs.  But  with- 
out more  data  gateways, 
import/export  capabilities,  and 
some  fine  tuning  on  the  inter- 
face, it  falls  short  of  the  mark. 

The  $495  package  is  target- 
ed at  those  who  want  to  use  SQL 
interactively  without  program- 
ming. You  can  build  forms  and 
reports  that  use  SQL  to  specify 
the  tables  and  objects  to  be  dis- 
played and  to  filter  out  unwant- 
ed rows.  For  example,  when 
you  begin  building  a query , a di- 
alog appears  with  each  clause  of 
a SQL  query  (Select/From,  De- 
fine Columns,  and  Where),  dis- 
played in  push  buttons. 

Press  the  Select/From  push 
button  and  you  can  specify  the 
tables  and  columns  retrieved  by 
the  query,  by  selecting  table 
names  and  columns  from  list 
boxes.  The  Where  button  in- 
vokes a dialog  for  placing  con- 
ditions on  column  selections  by 
clicking  on  operators  and  rela- 
tions. You  can  also  add  sub- 
queries  to  the  WHERE  clause 
(this  invokes  the  same  dialogs 
for  the  subquery  being  defined). 
In  addition,  there  are  buttons  for 
the  Group  By,  Having,  and  Or- 
der By  clauses.  You  can  create  a 
view  from  the  query  or  save  it 
for  reuse  in  a text  file. 

WindowBase  is  organized 
into  ten  activities  that  enable 
you  to  create,  design,  and  use 
queries,  tables,  forms,  reports 
or  menus.  Developers  use  the 
Design  activities;  users  use  the 
Access  activities.  Each  activity 
takes  over  the  WindowBase  in- 
terface and  establishes  a new 
layer  of  menus. 

The  activity  process  can  be 
disconcerting.  A less  modal  ap- 

proach,  perhaps  one  that  used 

an  MD1  window  with  a child 


window  or  icon  for  each  differ- 
ent activity,  would  be  prefera- 
ble. As  it  stands  now,  the  struc- 
ture is  inflexible,  constricting, 
and  confusing. 

Creating  forms  with  Win- 
dowBase is  even  more  interac- 
tive than  creating  queries:  You 
select  objects  from  a palette  and 
place  them  where  you  want 
them  to  appear  in  the  form. 
(You  can  also  let  WindowBase 
create  default  objects  based  on 
the  query  you’ve  defined.) 
Form  objects  include  bitmaps, 
scrollbars,  check  boxes,  repeat- 
ed sections,  and  cells.  Repeated 
sections — a very  intriguing 
idea — are  like  list  boxes,  except 
they  correspond  to  multiple 
rows  from  the  same  table.  Cells 
are  like  edit  boxes;  they  let  you 
look  at  and  enter  data.  Window- 
Base  also  provides  a number  of 
predefined  record-based  com- 
mands, such  as  Next,  Previous, 
Add,  Delete,  and  Search.  You 
can  link  these  commands  to  but- 
tons in  the  form  to  build  applica- 
tionlike functionality  into  the 
form  interface,  without  pro- 
gramming. 

A WindowBase  report  oper- 
ates the  same  way  as  a form,  but 
the  report  is  divided  up  into  sec- 
tions: introduction,  page  and 
group  headers,  the  report  body, 
various  totals,  and  a footer.  You 


can  also  use  SQL  Joins  to  in- 
clude information  from  multiple 
tables  and  insert  .PCX  bit- 
mapped graphics  into  a report. 

One  powerful  but  disturbing 
feature  of  WindowBase  is  de- 
pendent queries.  These  are  que- 
ries whose  results  depend  on 
other  queries.  You  can  use  them 
to  build  what  appears  to  be  a sin- 
gle table  from  disparate  ones — 
the  equivalent  of  a SQL  Join. 
WindowBase  relies  on  depen- 
dent queries  to  let  you  build  a 
form  from  multiple  tables  and 
update  them.  However,  depen- 
dent queries  will  let  you  update 
and  modify  the  related 
tables — something  that  SQL 
does  not  let  you  do.  While  the 
documentation  acknowledges 
that  dependent  queries  are  not 
supported  by  standard  SQL,  this 
operation  offers  opportunities 
for  violations  of  relational  in- 
tegrity. 

WindowBase  offers  support 
for  Windows'  Dynamic  Data 
Exchange  (DDE),  and  supports 
DDE  conversations  as  both  a 
client  and  a server.  You  can  use 
forms  in  either  capacity,  but  re- 
ports can  only  be  DDE  clients. 
As  a client,  WindowBase  lets 
you  create  Cold  Links  for  on- 
the-spot  requests  for  data.  Hot 
Links  for  updates  when  the 
server’s  data  changes,  and  Paste 
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WindowBase' s Query  Building  feature  lets  you 
interactively  build  a SQL  statement  from  a series 
of  dialog  boxes  and  save  it  to  disk. 
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WindowBase,  Version  1 .0 

Software  Products 
International 

9920  Pacific  Heights  Blvd.,  San 
Diego.  CA  92121;  800-937- 
4774. 

List  Price:  $495 
Requires:  2MB  RAM.  DOS  3.1 
or  later.  Microsoft  Windows  3.0 
or  later.  Supports  ANSI- 
standard  SQL. 

In  Short:  An  easy-to-use  data 
manager  with  powerful  form- 
building  and  report-generating 
facilities.  Performance, 
gateway,  and  interface 
problems  mar  this  fledgling 
version. 
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Links  to  call  the  server  to  dis- 
play and  edit  the  data.  With 
Paste  Link,  the  Server  applica- 
tion “owns’  ’ the  data  and  is  spe- 
cifically invoked  to  provide  it. 

Unfortunately,  Window- 
Base's  performance  is  not  up  to 
speed.  Tested  against  Super- 
Based,  Version  1.3  (no  speed 
demon  itself),  we  found  Win- 
dowBase about  40  percent  slow- 
er to  update  a table,  more  than 
twice  as  slow  when  searching 
for  a set  of  records,  and  more 
than  ten  times  slower  to  import 
data.  Running  the  tests  on  a 
386-based  machine  running  at 
33  MHz,  we  found  Window- 
Base's  overall  performance 
generally  sluggish. 

Given  the  observable  incon- 
sistencies in  its  interface,  the 
lack  of  a runtime  facility  (until 
1992),  the  lack  of  import/export 
facilities  for  dBASE,  Paradox, 
or  .WK.r  files,  and  the  lack  of 
network  support,  this  version  of 
WindowBase  has  a long  way  to 
go.  To  make  matters  worse,  the 
documentation  and  promotional 
materials  that  are  included  refer 
to  features  such  as  the  runtime 
facility,  toolkit,  and  gateways 
that  do  not  yet  exist. 

WindowBase  is  certainly  a 
potentially  good  product.  Its  fa- 
cilities for  creating  forms  and 
reports  while  making  SQL  pal- 
atable make  it  extremely  attrac- 
tive. But  much  like  many  first- 
generation  products,  it  has  too 
many  rough  edges  at  the  current 
time.  WindowBase  needs  pol- 
ish before  it  can  receive  our  en- 
dorsement. ■ 
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Introducing 
Ventura  Publisher  4.0 
for  Windows. 

Because  pagemaking  just  doesn’t 
make  it  for  real  publishing.  That’s 
where  the  document-making  power 
of  Ventura  Publisher*  wins. 

“ PageMaker  is  still  the  better  choice 
for  graphic  artists,  but  Ventura  p.O] 
is  better  for  everyone  else!1 

PC  World,  June  1991 

And  Ventura  Publisher  4.0  for 
Windows  is  even  better.  For  everyone. 


Quality  with  a 
money-back  guarantee. 


We’re  so  sure  Ventura  Publisher  4.0 
will  win  you  over,  we're  offering  a 
no-risk  free  trial.  If  you're  not  satis- 
fied within  60  days,  your  purchase 
price  will  be  fully  refunded* 

New  features  & ease-of-use. 

A few  examples: 

T Search  and  replace  for  text, 
attributes,  tags.  * Spell  check,  multi- 
lingual hyphenation. T Undo/redo. 

* Over  50  new  style  sheets. * And  lots 
more.  Plus  Adobe  Type  Manager  free 
with  purchase. 

We’ve  always  beaten  pagemaking 
for  real  publishing.  Ventura  Publisher's 
automation  lets  you  format  documents 


of  any  length  without  repeating  steps 
manually.  And  it  does  tedious  jobs 
like  footnoting,  table  creation,  and  cross 
referencing  quickly  and  easily. 

24-bit  process  color  and 
Pantone  support  for  the  PC. 

Get  the  impact  and  excitement  of  color 
with  a single-vendor  solution.  Ventura 
Publisher  4.0  plus  new  Ventura  color 
extensions  let  you  create  professional 
quality,  fully-separated  pages  on 
' the  desktop.  All  using  Windows. 


OLE!  For  faster, 
easier  communications. 

Ventura  Publisher  4.0  is  also  one  of 
the  first  programs  to  use  Object 
Linking  and  Embedding  (OLE).  OLE 
helps  you  keep  Ventura  documents 
current  automatically  as  linked  or 
embedded  source  files  change. 

$129  upgrade  offer-call  today 

Offer  available  to  registered  users  of 
any  Ventura  Publisher  DOS/GEM  or 
Windows  Edition.  Call  the  toll-free 
number  below. 

Upgrade  from  PageMaker. 
With  Ventura:  $195. 

PageMaker  owners  can  now  buy 
Ventura  Publisher  4.0  forjust  $195. 
But  act  now-it’s  a limited  time  offer. 

Call  today  for  full 
details. 

(800)822-8221 


Ventura  Software  Inc. 

A Xerox  Company 


New  Ventura  Publisher  4.0  forWindows. 


SPELLCHECK  AUTOMATIC  TABLE  OF  CONTENTS  WORD  FORWINDOWS  FILTER  INTEGRATED  TABLES  AUTOMATIC  FOOTNOTES 


• Refunds  lo  be  made  by  Ventura  or  retailer,  depending  on  where  pun  based  PC  World  quote  reprinted  with  the  permission  of  PC  World  June  I W.  "Face -off  PageMaker  vs  Ventura?  by  Christine  Whyte/Richard  Janiz  Ventura  Publisher*!*  a 
trademark  of  Ventura  Software  Ini  . a Xerox  company  XEROX*  in  a trademark  of  XEROX  CORPORATION  All  other  product  names  and  trademarks  are  the  property  of  their  respective  owners  Printed  in  USA  O IWIVemura  Software  Inc 
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WordStar  for  Windows: 

It’s  More  Like  Legacy  Than 
WordStar  for  DOS 


HANDS  ON 

by  Edward  Mendelson 


The  name  on  the  box  is  Word- 
Star for  Windows,  but  don’t  ex- 
pect to  find  a GUI  version  of 
WordStar  for  DOS  inside.  What 
you  get  from  this  $495  package 
is  an  improved  and  streamlined 
version  of  NBI’s  Legacy  1 . 1 
(also  marketed  as  WordStar 
Legacy),  a program  noted  for  its 
advanced  layout  control  and  an 
awkward  interface.  The  only 
connection  between  the  new 
WordStar  for  Windows  and 
classic  WordStar  is  an  option 
that  lets  you  use  WordStar  key- 
strokes when  editing. 

Even  if  you  don’t  care  about 
WordStar  keystrokes,  Word- 
Star for  Windows  is  a program 
rich  in  features  usually  available 
only  in  desktop  publishing 
packages  or  in  graphics-orient- 
ed word  processors  like  Ami 
Pro.  You  get  easy  access  to  spe- 
cial effects  like  large  drop  capi- 
tals at  the  beginning  of  a para- 
graph, precise  control  over  let- 
terspacing and  kern  pairs,  and 
highly  customized  borders 
around  the  page  or  around 
graphics,  tables,  and  text 
frames.  DDE  support  is  more 
flexible  than  in  any  other  Win- 
dows word  processor. 

For  fancy  pages,  you  can  use 
the  provided  document  tem- 
plates, or  you  can  draw  simple 
graphics  and  import  and  scale 
widely  supported  formats  like 
TIFF  and  .PCX  (sometimes 
with  unreliable  results).  You 
can  insert  text  in  frames  that 
“float”  with  surrounding  text, 
and  you  can  create  linked 
frames  on  different  pages  so  that 
text  flows  automatically  from 
one  frame  to  the  next.  And  for 
better  control  over  the  text  it- 
self, a thesaurus  offers  syn- 
onyms and  antonyms.  Correct 
Grammar  for  Windows  comes 
in  the  package. 

Like  Legacy,  WordStar  for 
Windows  lets  you  work  either  in 


a page  layout  mode  where  you 
can  edit  footnotes  and  headers 
in  their  true  position  on  the 
page,  or  in  an  unformatted  draft 
mode.  Draft  mode  is  fast  and 
ugly.  It  uses  the  Windows  sys- 
tem font,  and  optionally  dis- 
plays formatting  codes.  Undo 
works  only  in  page  layout 
mode;  if  you  backspace  over  a 
footnote  code  in  draft  mode,  the 
whole  note  is  gone  forever. 

One  of  Legacy’s  most  con- 
fusing features  is  its  division  be- 
tween an  editing  mode,  where 
you  create  text  and  graphics, 
and  a frame  mode,  where  you 
work  with  the  frames  that  con- 
tain them.  WordStar  for  Win- 
dows simplifies  this  division, 
but  not  enough.  Users  may  be 
baffled  to  find  that  they  can’t 
open  the  Layout  Document 
menu  until  they  click  on  the  tool 
that  looks  like  a mouse  pointer 
on  the  program’s  icon  bar. 

It’s  easy  to  do  basic  editing, 
and  the  optional  WordStar  key- 
strokes make  navigation  and  de- 
leting  almost  intuitive.  But 
WordStar  loyalists  may  be  dis- 
mayed to  find  that  some  familiar 
keystrokes  don’t  work.  You 
can’t  use  Ctrl-KB  and  Ctrl-KK 


to  define  a block;  you  define 
only  by  clicking  and  dragging  or 
holding  down  the  Shift  key 
while  you  move  the  cursor.  You 
also  don't  get  the  DOS  version’s 
adjustable  help  levels. 

When  you  attempt  advanced 
editing,  you’re  likely  to  encoun- 
ter some  of  the  program’s  de- 
sign weaknesses.  The  search 
menu  won’t  automatically 
move  out  of  the  way  if  it  hap- 
pens to  display  in  front  of  the 
string  it  finds  in  the  text;  until 
you  get  used  to  this  strange  be- 
havior, you’ll  suspect  that  the 
string  wasn’t  found.  Similarly,  if 
a word  flagged  by  the  spell- 
checker happens  to  display  on  a 
part  of  the  screen  that’s  hidden  by 
the  spell-check  menu,  the  menu 
won’t  get  out  of  the  way  to  let 
you  see  it — even  if  you  choose 
the  option  to  display  flagged 
words  in  context.  You  have  to 
move  the  menu  by  dragging  it 
with  the  mouse.  Don’t  try  to  save 
time  by  using  the  spell-checker  in 
draft  mode;  you  can’t. 

Unless  you  modify  and  save 
the  default  template  (not  an  in- 
tuitive task),  you’ll  get  an  error 
message  asking  if  you  want  to 
choose  a printer  every  time  you 
create  a file.  Importing  another 
word  processor’s  files  from  the 
import  menu  produces  different 
results  from  the  File  Open 
menu,  but  the  difference  is  men- 
tioned only  in  a README  file. 

Performance  is  agreeably 
fast  when  entering  or  scrolling 
through  text,  but  opening  and 
printing  files  is  painfully  slow. 


The  color  wheel  in  WordStar  for  Windows  lets  you  choose 
colors  more  easily  than  in  any  other  word  processor.  Note 
also  the  rulers  that  can  be  located  at  any  point  on-screen. 
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WordStar  for  Windows 

WordStar  International  Inc.. 

201  Alameda  del  Prado. 
Novato.  CA  94949;  415-382- 
8000. 

List  Price:  $495;  upgrade  from 
WordStar  Legacy.  $49. 
Requires  2MB  RAM.  20MB 
hard  disk  space.  DOS  3.1  or 
later,  Windows  3.0,  mouse. 

In  Short:  A Windows  word 
processor  with  optional 
WordStar  keystrokes  and 
advanced  layout  options,  but 
slower  and  more  awkward  than 
its  competition. 

CIRCLE  710  ON  READER  SERVICE  CARO 


On  my  system,  the  program 
uses  more  than  twice  the  system 
resources  of  Ami  Pro.  Unlike 
other  Windows  word  proces- 
sors, it  can  only  open  one  file  at 
a time  unless  you  open  two 
copies  of  the  program — and  its 
high  memory  demands  may 
make  that  almost  impossible. 

The  README  file  warns 
that  endnotes  aren't  visible  on 
the  page  layout  screen,  but 
doesn’t  warn  you  that  you  can’t 
even  insert  endnotes  until  you 
switch  to  draft  mode.  Once, 
when  I reopened  a file  I had 
saved  in  the  previous  session, 
all  font  information  had  disap- 
peared from  the  stylesheet  and 
had  to  be  restored  by  hand.  A 
built-in  tutorial  lets  you  practice 
on  the  standard  editing  screen, 
but  makes  you  use  the  mouse  in- 
stead of  the  keyboard  shortcuts. 
The  tutorial  can  easily  get  con- 
fused and  give  instructions  that 
don’t  match  the  screen,  and  it 
once  generated  a fatal  error  that 
dropped  me  back  to  Windows. 

If  you  need  WordStar  key- 
strokes in  a Windows  word  pro- 
cessor, WordStar  for  Windows 
is  the  program  to  choose.  But  if 
you  want  WordStar  for  Win- 
dows' advanced  Legacy-style 
control  over  layout,  you  may 
decide  to  wait  for  Legacy  2.0, 
rumored  for  release  later  this 
year.  Meanwhile,  if  you  want  a 
Windows  word  processor  with 
features  like  macros  and  multi- 
ple documents,  which  you  don’t 
get  in  WordStar  for  Windows, 
Ami  Pro  is  available  right  now, 
and  Microsoft  Word  for  Win- 
dows 2.0  and  WordPerfect  for 
Windows  aren’t  far  behind.  ■ 
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File  Edit  Worksheet 


30.0% 


Market  Shar( 


LOOKING  FOR  A NEW  COMPUTER? 

Be  sure  to  call  ZEOS  before  you 
buy  your  next  system.  Read  this 
ad  about  the  best  deals  going, 
then  CALL  ZEOS  at  800-423-5891. 


RIX 


2-3  for  Windows  Amipro  WmRIX-OCS 


45.0% 
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Revenues 

Costs 

Profit 


$1260.000 

$850,000 

$410,000 


1-2-3  for Windows 


Now  included  inevery 


Fora  limited  time  only, 
ZEOS  Windows  systems 
buyers  will  also  receive 
Lotus  12-3  for  Windows 
plus  Ami  Pro  2. 0,  the 
Lotus  Word  Processing 
package  for  Windows. 
Complete  and  fully 
documented! 


IfeartJjW"* 


Your  new  ZEOS 
Windows  system  * 
includes  Microsoft 
Windows  Version  3.0 
plus  a genuine 
Microsoft  Mouse. 


Unbelievable?  Believe  it!  Because  now, 
when  you  buy  any  new  ZEOS  Windows*  sys- 
tem, you  will  also  receive  Lotus  1-2-3  for 
Windows  plus  Lotus’  new  word  processor  for 
Windows,  Ami  Pro™  2.0  at  no  additional  charge! 

It’s  the  ultimate  bundle!  First,  you’re  going 
to  be  receiving  the  incredible  new  ZEOS  mod- 
ular system  complete  with  the  upgradable  CPU 
of  your  choice.  These  new  ZEOS  systems  are 
the  hottest  computers  money  can  buy.  And 
that’s  just  for  starters. 

Because  you’re  also  receiving  the  hottest 
software  money  can  buy.  Yet  you  don’t  have  to 
buy  it.  Because  we’re  including  it  at  no  addi- 
tional charge.  Go  ahead  and  pinch  yourself,  it’s 
really  true! 


And  not  only  are  you  receiving  the  amazing 
new  Lotus  1-2-3 * for  Windows  and  Ami  Pro  2.0, 
you’re  also  getting  Microsoft"  Windows  itself, 
plus  a genuine  Microsoft  Mouse  plus  Microsoft 
DOS  5.0.  All  included  at  one  low  package  price. 

These  are  not  some  scaled  down  versions 
or  trial  disks  either.  They  are  the  complete  and 
fully  documented  editions  of  Lotus  1-2-3  for 
Windows  and  Lotus  Ami  Pro  2. 0 for  Windows 
provided  to  you  by  special  arrangement  be- 
tween ZEOS  and  Lotus.  This  is  one  incredible 
value  that  no  one  else  can  offer.  You’re  going  to 
love  it,  too. 

Because  nothing  else  brings  out  the  power 
of  the  most  powerful  software  like  your  blazing 
new  ZEOS  system.  And  when  you  strap  your- 
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plus  Ami  Pro  20! 

ZEDS  Windows  System. 


The  foundation  of  your  new  ZEOS  Windows  system  is  the 
computer  itself.  You  'll  get  an  upgradable  processor  module, 
super  fast  53ns  DRAM,  a 300  Watt  power  supply,  and 
lots  of  bays  and  slots  for  future  expansion.  The 
hardware  simply  can’t  be  beat. 


Wrap  your  Windows  system  up  with 
the  latest  and  greatest  DOS  version,  Microsoft 
DOS  5.0!  Fully  featured  and  fully  documented. 

You  're  going  to  love  it! 


self  in  and  fire  up  Windows  with  Lotus  1-2-3 
and  Ami  Pro,  you’re  in  for  the  ride  of  your  life! 

After  all,  nobody  knows  spreadsheets  better 
than  Lotus.  And  when  they  sat  down  to  write 
1-2-3  for  Windows  they  created  a masterpiece. 
It  starts  out  as  a full-fledged  Windows  applica- 
tion. Offering  that  perfect  balance  of  power 
and  simplicity,  it  remains  fully  compatible  with 
all  the  earlier  versions  of  1-2-3.  And  it’s 
absolutely  loaded  with  new  features. 

Power,  Simplicity,  complete  Compatibility 
plus  loads  of  new  features.  It’s  Lotus  1-2-3  for 
Windows  and  it  comes  with  every  ZEOS 
Windows  system.  And  so  does  Ami  Pro  2.0! 

After  all,  Ami  Pro  2.0  is  the  Lotus  word 
processing  program  that  was  designed  for 


Windows  from  the  ground  up.  Linking  with  a 
full  suite  of  Windows  applications  including 
your  new  Lotus  1-2-3  for  Windows,  Ami  Pro 2.0 
is  perhaps  the  finest  word  processor  on  the 
market  today. 

Buying  your  new  ZEOS  Windows  system  is 
possibly  the  best  purchase  decision  you’ll  ever 
make.  Then  add  to  it  Lotus  1-2-3  for  Windows, 
Ami  Pro  2.0  plus  Windows  3.0,  DOS  5.0  and 
a genuine  Microsoft  mouse.  It’s  an  offer  that 
can’t  be  beat  and  one  we  simply  can’t  offer  for 
long.  So  pick  your  new  ZEOS  Wmdows  package 
now  and  we’ll  include  a bundle!  Call  now 
800-423-5891! 
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Upgradable.  High  Performance.  Low  Cost.  And 
every  ZEOS  Windows  system  comes  with  Lotus 
1-2-3  for  Windows  and  Ami  Pro  2.0  at  no  addi- 
tional charge.  Absolutely  incredible! 

With  ZEOS  386-25s  starting  at  only  $1395 
right  thru  ’486-33MHz  systems  starting  at  $1795, 
computing  will  never  be  the  same  again!  And  it’s 
not  just  the  prices  that  make  these  new  systems 
hot.  It’s  Performance  and  Upgradability  as  well. 


When  we  first  sat  down  to  design  these  new 
systems,  we  wanted  computers  that  would  blow 
the  doors  o#anything  else  out  there.  Plus,  we 
wanted  you  to  be  able  to  upgrade  from  one  CPU 
to  another  as  your  computing  requirements 
changed,  without  having  to  buy  an  entirely  new 
system.  The  results? 

Incredibly  low  cost,  high  performance  systems 
so  very  advanced  you  can  move  freely  from  the 
’386  family  of  processors  to  the  latest  ’486s  all 
without  a moment’s  hesitation. 

Now,  you  can  pick  your  power!  Today  and 
tomorrow.  Choose  from  high  speed  ’386-25  and 
33MHz  systems,  either  cached  or  non-cached, 
plus  the  ’486SX  and  ’486-33MHz  with  or  without 
a secondary  cache.  Whichever  you  decide  upon 
you  know  that  as  your  computing  requirements 
change,  your  processing  power  can  change  as 
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well.  But  are  the  prices  really  that  good? 

Yes.  Absolutely  Yes!  The  prices  really  are  that 
good,  and  the  quality  too.  Because  when  you  buy 
from  ZEOS  you’re  buying  directly  from  the  man- 
ufacturer. Starting 
with  the  main  sys- 
tem board,  your 
new  computer  is  6 

designed  and  built 
by  us  right  here  in 
Minnesota.  That 
saves  money  for  ^ 

you.  And  your  ZEOS 
factory  direct  advan- 
tages are  evident  not 
only  in  the  price,  but 
in  the  performance 
and  quality  of  your 
system  too. 

Not  only  that,  but 
your  new  ZEOS  system 
is  supported  around  the  clock  by  our  24  Hour  a 
Day  Toll  Free  technical  support  hotline.  Should 
you  have  any  questions,  we’re  here  to  help,  24 
hours  a day,  365  days  a year! 

^ So  if  you’re  looking  for  a high  speed,  up- 
gradable,  rock  solid  system 
supported  like  none 
other  and  you 
want  incredibly 
low  prices,  you’ve 
found  your  com- 
pany.  And  your 
computer.  Read  on! 


Z-SPEED  METER 

To  help  you  select  the  processor 
option  that’s  right  for  you,  we 
hare  developed  the  Z-Meter.  The 
Z-Meter  shows  you  the  relative 
performance  gains  achiet'ed  by 
moving  from  one  processor 
module  to  another— fast,  faster, 
fastest!  No  matter  which  system 
you  select  you  can  be  sure  of  one 
thing- these  babies  are  Hot! 


> 


ZEOS  COMPLETE 
SYSTEM  PACKAGE  #1 

The  Processor  and  Speed 
of  your  choice  plus  future 
upgradability! 

1MB  of  High  Speed  53ns 
DRAM,  expandable  to  a 
system  total  of  32MB  right 
on  the  motherboard. 
42MB  High  Speed  IDE  hard 
drive  with  its  own  cache. 
1.2MB  or  1.44MB  Teac’ 
floppy  drive. 

■ ZEOS  14"  flat  screen  Hi- 
Res  amber  monitor  with 
Tilt/Swivel  base. 

■ Shadow  RAM  and  EMS 
support  for  enhanced 
performance. 

ZEOS/RS  101  kev 
SpaceSaver  keyboard. 
Two  Serial,  one  Parallel  & 
one  Game  Port  built  right 
onto  the  motherboard. 
7-16, 1-8  bit  expansion 
slots.  80387  math  co- 
processor support  for 
'386  systems. 

■ Rugged  ZEOS  SpaceSaver 
case  with  twin  cooling 
fans  for  added  reliability 
and  product  life. 

Seven  drive  bays  and  our 
custom  300  Watt  power 
supply  for  your  future 


■ Includes  ZEOS  24  Hour 
a Day  Toll  Free  Technical 
Support  and  Customer 
Satisfaction  package. 


PACKAGE  #1 


INCREDIBLE  ZEOS 
PACKAGE  #2 

We  take  Package  #1  and 

upgrade  your  ZEOS  Mod- 
ular System  to  include: 

■ 2 full  Megabytes  of  Rip- 
roaring 53ns  DRAM. 

■ Our  incredible  85MB 
IDE  hard  drive  with  Its 
own  built  in  cache. 

■ Both  the  Teac  ’ 1.2MB  and 
1.44MB  floppy  drives. 

■ The  awesome  Diamond 
SpeedStar  Plus  VGA 
graphics  card  Complete 
with  1MB  DRAM. 

■ ZEOS  14"  High  Res  VGA 
Mono  Monitor  with  Tilt  & 
Swivel  base. 

■ Lotus  1-2-3  for  Windows, 
plus  Ami  Pro  2.0,  plus 
Microsoft  Windows  and 
DOS  5.0,  plus  a genuine 
Microsoft  mouse! 


ZEOS.Your 
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Harnessing  the  ZEOS  power  and  value  you  want 
is  easy.  Pick  your  processor  then  your  package. 
Package  #1  gets  you  up  and  running  for  a very 
reasonable  price.  To  add  even  more  options  and 

savings  select  from  Packages  2, 3 or  4. 

Because  when  you  select  from  Pack- 
ages 2, 3 or  4 you  receive  VGA,  addi- 
tional memory,  larger  drives  and  more. 
You  also  receive  Windows  3.0  plus 
Lotus  1-2-3  for  Windows  plus  Lotus’ 
great  new  Windows  word  processor 
Ami  Pro  2.0,  plus  Microsoft  DOS  5.0 
plus  a genuine  Microsoft  Mouse.  Nobody 
gives  you  this  combination  of  hardware  and 
software  power.  And  it’s  yours,  all  for  one  low 
package  price! 

And  that’s  just  for  starters.  Because  inside 
your  new  ZEOS  system  rests  the  very  latest 
advancements  in  surface  mount,  high  integra- 
tion technology.  As  an  example,  we  have  freed 
two  normally  occupied  expansion  slots  by 
placing  our  high  speed  IDE  hard  drive  and 
floppy  drive  interfaces  right  on  the  main  board.  Then,  we  put  the 
high  speed  serial,  parallel  and  game  ports  on  the  motherboard  too. 
The  result? 

Eight  expansion  slots,  seven  of  which  are  available  for  your  future 
use!  After  all,  expansion  and  non-obsolescence  are  what  these 
great  new  ZEOS  systems  are  all  about.  We’ve  built  in  some  other 
very  important  expansion  features  for  you  as  well. 

Like  our  300  watt  power  supply.  Providing  you  with  all  the  pure 
clean  power  you’ll  need  right  now,  your  ZEOS  300  watt  supply  also 
provides  you  with  plenty  of  power  for  the  future  as  well.  Plenty  of 
slots,  plenty  of  power.  How  about  space?  This  is  where  ZEOS  has 
performed  something  akin  to  magic. 

It’s  your  new  ZEOS  SpaceSaver  case!  Com- 
plete with  seven  drive  bays,  this  incredible  case 
is  actually  smaller  than  many  cases  offering 
only  five  bays.  We’ve  also  added  a second  whis- 
per quiet  cooling  fan.  Why?  Because  whether 
you  expand  your  system  or  not,  the  cooler  it 


For  Vertical  Systems  add  only  $150. 


486-33  $1795 
486SX-20  $1595 
386-33  $1495 


386-25  $1395 


486-33  $2395 
486SX-20  $2195 


386-33  $2095 


386-25  $1995 


386  25  $2495 


runs,  the  longer  it  will  last.  Now 
that’s  ZEOS  value.  Speaking  of 
which.  How  about  UL’  listings? 
Right  now  every  ZEOS  system  is 
UL’  listed.  This  listing  means  your 
entire  system  (not  just  the  power  sup- 
ply) has  met  stringent  safety  requirements 
of  Underwriters  Laboratories.  We  believe 
UL'  listings  also  say  a lot  about  quality.  And  UL*  safety  listings  are 
something  many  of  our  competitors  simply  don’t  (or  can’t)  provide.  At 
ZEOS  quality  and  safety  are  important  to  us.  You  are  important  to  us. 

Price.  Performance.  Quality  and  Support. 

There  are  many  reasons  to  buy  your  new 
ZEOS  upgradable  system.  Plus,  your  ZEOS 
advantages  include  24  Hour  a Day  Toll  Free 
Support  and  our  30  Day  Money  Back  Guar- 
antee and  ironclad  warranty  (for  more  ZEOS 
advantages  see  the  section  entitled  “Why 
ZEOS  is  Your  #1  Choice”). 

Selecting  your  new  ZEOS  system  is  easy.  Choose 
from  any  of  the  money  saving  packages  shown 
here.  Or  let  your  friendly  and  knowledgeable 
ZEOS  Systems  Consultant  help  you  configure 
exactly  what  you  want  from  our  huge  selec- 
tion of  upgrades  and  options.  Whatever 
you  select,  one  thing  is  for  certain. 

Buying  your  new  ZEOS  system  is  per- 
haps the  best  purchase  decision  you’ll  ever 
make!  Simply  pick  up  the  phone  and  give 
us  a call  now.  Incredible  ZEOS  power  awaits 
you!  Call  now  Toll  Free,  800-423-5891. 


386-25  $2995 


For  Complete  Processor  and  Package  Pricing,  simply  turn  the  page! 
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Pick¥)u 

Package 


OrLetUs  Custom  Md  to 


Now,  ZEOS  lets  you  pick  the  power  you  want  for  the  price  you 
want  to  pay!  Not  only  that,  every  ZEOS  Windows  System  (Packages 
2, 3 and  4)  includes  not  only  Microsoft  Windows,  DOS  and  a 
mouse— we’re  also  including  Lotus  1-2-3  for  Windows  plus  Lotus’ 
new  Windows  word  processor  Ami  Pro  2.0! 

And  with  your  new  ZEOS  modular  system,  the  computer 
that’s  right  for  you  today  is  also  the  computer  that’s  right  for  you 
tomorrow.  In  the  future,  you  can  upgrade  to  even  more  perfor- 
mance with  a new  ’386  or  ’486  processor  module. 

And  that’s  only  the  start  of  your  many  ZEOS  system  advantages. 
But  what  more  could  there  be  than  dazzling  performance,  incredible 
prices  and  upgradability?  From  ZEOS  there’s  lots  more. 


Because  your  new 


ZEOS  system  is  not  only 


fast,  it’s  absolutely 
loaded  with  features. 
Like  our  300  watt 


Z'SPEED  METER 

Let  the  “Z-Meter"  help  you  pick  the  processing  power 
that’s  right  for  you.  The  comparisons  are  easy  to  make. 
Fast,  Faster  or  Fastest! 
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power  supply,  eight 
expansion  slots,  twin 
cooling  fans  (for  even 
more  reliability)  and 
our  unique  seven  bay 
SpaceSaver  case.  And, 
every  ZEOS  system  is 
UU  listed. 
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r Power, 
& Price! 

\6ur  Exact  Specifications. 


PACKAGES  2,  3 AND  4 INCLUDE  LOTUS  BUNDLE 


Pkg.  #1 

Pkg.  #2 

Pkg.  #3 

Pkg.  #4 

386-25 

$1395 

$1995 

$2495 

$2995 

386-33 

$1495 

$2095 

$2595 

$3095 

486SX-20 

$1595 

$2195 

$2695 

$3195 

486-33 

$1795 

$2395 

$2895 

$3395 

Add  $200  to  any  price  for  a 128K  cache. 


In  addition  to  all  of  these  standard  ZEOS  advantages,  you’re 
also  receiving  our  legendary  ZEOS  Technical  Support,  24  Hours 
a Day,  365  Days  a Year.  Plus,  our  30  day  Absolute  Satisfaction 
Money  Back  Guarantee  and  more! 

So  pick  your  Power,  and  your  Price  then  give  us  a call!  Your 
expert  ZEOS  Systems  Consultant  is  ready  to  answer  any  ques- 
tions you  may  have.  Why  not  give  us  a call  right  now,  Toll  Free 
at  800-423-5891. 


Call  to  confirm  current  pricing,  product  specifications  and  configurations,  all  are  subject  to  change  without  notice.  Purchase  orders  subject  to 
approval.  Lotus,  12-3.  Ami  Pro.  Classic  and  Smartknns  are  trademarks  of  Lotus  Development  Corporation;  Windows  and  Microsoft  of  Microsoft 
Corporation;  Z-Card.  SpaceSaver,  and  ZEOS  of  ZEOS  International.  Ltd..  530  5th  Avenue  NW.  St.  Raul,  MN  55112  USA  C 1991. 


INCREDIBLE  ZEOS 
PACKAGE  #3 

Add  even  more  memory,  a 
larger  drive.  And  more 
Savings!  You  now  receive: 

■ 4 full  Megabytes  of  Ultra 
High  Speed  53ns  DRAM. 
Our  fast  130MB  IDE  hard 
drive  with  built  in  cache. 
Both  Teac ' floppies,  the 
1.2MB  and  1.44! 

Your  Diamond  VGA  Plus 
card  with  1MB  DRAM. 
ZEOS  14”  1024x768  VGA 
Color  Monitor  w/Tilt 
& Swivel. 

Lotus  1-2-3  for  Windows, 
Ami  Pro  2.0,  Microsoft 
Windows,  DOS  5.0  plus  a 
Microsoft  mouse! 


PACKAGE  #3 


THE  ULTIMATE  ZEOS 
PACKAGE  #4 

Now,  Memory  goes  to  8MB 
and  the  drive  to  210MB. 
The  ultimate  Power  User's 
Dream  Machine! 

■ 8 full  Megabytes  of  High 
Speed  53ns  DRAM. 

Your  screaming  210MB 
IDE  hard  drive  with  its 
own  built-in  cache. 

‘ Both  Teac " floppies,  the 
1.2MB  and  1.441 
The  Diamond  VGA  Plus 
card  with  1MB  DRAM. 
ZEOS  14”  1024x768  VGA 
Color  Monitor  w/Tilt 
& Swivel. 

Lotus  1-2-3  for  Windows, 
Ami  Pro  2.0,  Microsoft 
Windows,  DOS  5.0  plus 
a Microsoft  mouse! 


ORDER  NOW  TOLL  FREE 

800-423-5891 

FAX  Orders:  612-633-1325 
Hearing  Impaired  (TDD): 
800-228-5389 
Govt.  & Educ.:  800-245-2449 
Outside  US  and  Canada 
Call:  612-633-6131 
MasterCard,  VISA,  Discover, 
Am  Exp,  Z-CARD,  COD  and 
Leasing  Programs. 

Open  24  Hours  a Day, 

365  Days  a Year! 
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Why  ZEDS  is 


Sft 


Now,  your  ZEOS  modular  system  allows 
you  to  upgrade  from  one  CPU  to  another 
as  your  computing  requirements  change. 
Obsolescence  is  virtually  obsolete! 


You  may  choose  between  a variety  of 
’386  and  ’486  processor  options,  both  cached 
and  non-cached. 


Sf  Made  in  USA!  Your  new 
ZEOS  system  boards  are  designed 
and  manufactured  by  ZEOS, 
right  here  in  the  USA. 


f. 
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ZEOS  has  utilized  the  very 
latest  in  highly  integrated  surface 
mount  technology.  Faster,  cooler, 
more  reliable  systems  for  you! 


Every  ZEOS  modular  system  comes 
standard  with  incredibly  fast  53  nanosecond 
DRAM. 


CHECK  YOUR  EXCLUSIVE 


If  you're  deciding  which  new 
computer  to  buy,  there  are  many 
important  considerations. 

Here,  we've  gathered  togeth- 
er a number  of  these  consid- 
erations for  your 
review.  Some 
are  of 
obvious 
importance. 


Your  entire  system  is  UL’  listed  (not 
just  the  power  supply).  Few  others  offer  this 
security;  we  wonder  why. 

I ^ Eight  slots,  one  for  the  video,  seven  more 
open  providing  plenty  of  room  as  your  system 
requirements  grow. 


Plus,  you  may  expand  your  system  with 
up  to  32  megabytes  of  memory  right  on  the 
motherboard. 
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Two  high  speed  serial  ports,  one  parallel 
port  and  one  game  port. 


Your  new  system  features  the  exclusive 
ZEOS  seven  bay  desktop  case,  smaller  than 
most  five  bay  cases  yet  plenty  of  room  for 
future  expansion. 


Our  top  quality  300  watt  power  supply 
provides  you  with  plenty  of  power  for  your 
present  and  future  needs. 


ZEOS  uses  only  genuine  Teac"  floppy 
drives.  Accept  nothing  less. 


[^] 


Two  whisper  quiet  cooling  fans  move 
more  cool  air  thru  your  system  increasing 
reliability  and  component  life. 


Monochrome  TT  L systems  feature 

Genuine  Hercules*  brand  graphics  controllers. 
Only  the  best  for  you. 
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Your#l  Choice! 


ZEOS  ADVANTAGES 


while  others  are  subtle  yet  crit- 
ical to  your  ultimate  satisfaction. 
We'll  go  over  them  here  with 
you  one  by  one. 

Please  feel  free  to  use 
these  as  a basis  for  comparison 
with  other  system  vendors.  We 
believe  you  will  come  away 
with  the  conclusion  that  ZEOS 
is  indeed  Your  #1  Choice. 


VGA  color  systems  feature  the  high-res 

ZEOS  1024x768  monitor  with  the  incom- 
parable SpeedStar  Plus  card  complete  with 
One  Full  Megabyte  of  memory! 


Sfs 


Special  package  savings  are  available 
incorporating  our  most  popular  upgrades. 
Many  packages  include  Microsoft*  DOS  plus 
Windows  and  a Mouse! 


For  a limited  time  every  ZEOS  Windows 
system  also  comes  with  Lotus  1-2-3  for 
Windows  plus  Lotus’  incredible  new  Windows 
word  processor  Ami  Pro  2. 0! 


1 


PC  Magazine  said  ZEOS  offers  “more 
options  than  even  the  most  configuration 
hungry  hound  could  possibly  need’.’  Let  us 
build  whatever  you  require. 
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Everybody  loves  ZEOS’  24  Hour  a Day 
Toll  Free  Technical  Support.  You  can  call  for 
advice  any  time  of  the  day  or  night,  365  days 
a year! 

1 ^ ZEOS  systems  have  been  selected  by 
PC  Magazine  as  Editor’s  Choice,  Eight  Times! 
These,  along  with  many  other  consumer  and 
industry  awards  attest  to  ZEOS’  consistent 
and  outstanding  value. 


Your  new  system  is  backed  by  our  30  Day 

Absolute  Satisfaction  Money  Back  Guarantee, 
One  Full  Year  Limited  Warranty  and  our 
Express  Replacement  Fblicy. 
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Buy  with  confidence.  ZEOS  is  a strong 
and  rapidly  growing  public  company 
(NASDAQ  Symbol:  ZEOS).  We’ve  been  around 
since  1981.  We’ll  be  around  for  a long  time 
to  come  as  well. 
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ZEOS  offers  you  a wide  variety  of  pay- 
ment options  including  MasterCard,  VISA, 
Discover,  American  Express  plus  our  own 
Z-Card,  the  ZEOS  credit  card  featuring  low 
consumer  rates.  Credit  terms  are  also  available 
along  with  very  attractive  leasing  programs 
to  qualified  corporate  customers. 


Friendly,  knowledgeable  ZEOS  Systems 

Consultants  are  available  24  Hours  a Day  by 
calling  800-423-5891.  You  can  call  any  time. 

When  you  add  it  all  up,  there’s  nothing  like 
buying  from  ZEOS.  There  is  certainly  nothing 
like  these  new  ZEOS  systems! 


CALL  NOW  TOLL  FREE: 

800-423-5891 
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Computers  Now!  ' 


RIGHT  NOW.  GUARANTEED 


Yes,  we  can  ship  your  new 
ZEOS  ’386  or  ’486  today! 

We’ve  built  up  an  extra  supply 
of  the  hottest  selling  com- 
puters in  America  in  their 
most  popular  configurations. 

Here’s  how  it  works.  We 
have  these  incredible  ZEOS 
’386  and  ’486  color  VGA  sys- 
tems pre-built  §nd  ready  to 
ship.  While  supplies  last,  we 
will  ship  any  of  these  systems 
to  you  the  day  you  order  sub- 
ject to  these  conditions: 

1.  Your  order  must  be  received 
by  1PM  Central  Time  M-F. 

2.  Credit  Cards  are  subject  to 
authorization. 

3.  Orders  must  be  for  ZEOS 
’386  or  ’486  systems  config- 
ured as  shown  here.  Any 
other  systems  or  upgrades 
are  custom  built  and  will 
take  slightly  longer. 

*OUR  GUARANTEE  TO  YOU: 

If  we  accept  your  order  for  immediate  shipment  and  fail  to 
ship  your  system  under  the  conditions  outlined,  we  will  ship  it 
at  our  expense  as  soon  as  it  is  ready. 

This  offer  is  good  only  as  long  as  these  pre-built  systems  re- 
main in  stock;  please  give  us  a call  to  verify  availability.  This  offer 
does  not  apply  to  other  ZEOS  systems  or  custom  configurations. 

IMMEDIATE  SHIPMENT  IS  ONLY  PART  OF  THE  STORY. 

These  are  not  just  any  computer  systems.  They’re  the  high 
performance,  high  quality  ZEOS  upgradable  systems.  Packing 
all  the  ZEOS  value  that  has  won  PC  Magazine  Editor’s  Choice— 
eight  times! 

So  why  not  give  us  a call  right  now.  If  we  hear  from  you 
by  1:00  this  afternoon,  well  get  your  new  system  on  the  way  to 
you  today!  Call  now  Toll  Free  800-423-5891. 

Purchase  orders  from  Fortune  1000  companies.  Governments  and  institutions  subject  to  approval.  Leasing  programs  available.  All 
prices  and  specifications  subject  to  change  without  notice.  Please  call  to  confirm  pricing,  specification  and  warranty  details.  The 
following  are  trademarks  of  their  respective  corporations:  Microsoft.  MS-DOS  and  Windows  of  Microsoft  Corporation;  ZEOS. 
Computers  Now!,  SpaceSaver.  SuperCase  and  Z-Card  of  ZEOS  International  Ltd.  C ZEOS  International  Ltd..  530  5th  Avenue.  N.W.. 
St.  P&ul.  MN  551 12  USA.  ZEOS  is  a publicly  traded  company.  NASDAQ  symbol:  ZEOS.  Lotus  is  a registered  trademark  of  Lotus 
Development  Corporation.  Ami  Pro  is  a trademark  of  Samna  Corporation,  a wholly-owned  subsidiary  of  Lotus  Development  Corporation. 


Yes!  We  can  ship 
your  new  ZEOS  system 
Right  Now! 

Place  your  order 
by  1:00  PM  Central 
Time  and  we'll  ship 
today.  Guaranteed!* 


Our  most  popular  '386  & '486 

packages!  128K  Cache,  130MB 

Drive,  4MB  Memory  and  More. 

Ready  to  ship  todayl 

'386-33  ONLY  $2795. 

As  a '486-33  ONLY  $3095! 

■ Upgradable  CPU  module  allows  you 
to  change  processors  as  your  com- 
puting needs  change! 

■ Ultra  high  speed  Zero- Wait  128K 
SRAM  Cache. 

■ 4MB  of  Zero- Wait  53ns  DRAM, 
expandable  to  a Total  of  32MB  on  the 
motherboard. 

■ Ultra  Fast  130MB  IDE  Hard  Drive. 

■ 1.2MB  and  1.44MB  Teac'  floppies. 

■ ZEOS  14"  High  Res  1024x768  VGA 
Color  Monitor  with  Tilt/Swivel  base. 

■ High  Speed  16-bit  Diamond  SpeedStar 
Plus  VGA  1024  color  graphics  card 
with  1MB  RAM! 

■ Lotus  1-2-3  for  Windows,  plus 

Ami  Pro  2.0,  plus  Microsoft  Windows 
and  DOS  5.0,  plus  a genuine  Microsoft 
mouse! 

■ Shadow  RAM  and  EMS  support  for 
enhanced  performance. 

■ ZEOS/RS 101  key  SpaceSaver 
keyboard. 

■ High  Speed  ZEOS  1/0  with  two  Serial, 
one  Parallel  & one  Game  Fbrt  built  in. 

■ 7-16, 1-8  bit  expansion  slots.  Math 
coprocessor  support  for  ’386. 

■ Rugged  ZEOS  SpaceSaver  Case  with 
two  cooling  fans  for  added  reliability 
and  product  life. 

■ Seven  drive  bays  and  our  custom  300 
Watt  power  supply  for  your  future 
expansion. 

■ Includes  ZEOS  24  Hour  a Day  Toll 
Free  Technical  Support  and  Customer 
Satisfaction  package. 


ORDER  NOW  TOLL  FREE 

800-423-5891 


FAX  Orders. 

612-633-1325 
Minnesota: 

612  633  4591 
TDD  Orders: 

800  228  5389 
Outside  US  and 
Canada:  612-633-6131 
MasterCard,  VISA. 

Am  Exp.  Discover.  Z-Card  and  COD. 
Open  24  Hours  a Day.  365  Days  a Year! 
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QuickC  for  Windows:  All  the 
Pieces  Minus  Some  Glue 


HANDS  ON 

by  Ray  Duncan 


Microsoft  Corp.  has  been  evan- 
gelizing graphical  user  inter- 
faces for  a long  time,  but  its  own 
languages  division  has  been 
slow  to  get  the  message.  Win- 
dows has  been  on  the  market  for 
six  years,  yet  all  of  Microsoft’s 
mainstream  programming  edi- 
tors, compilers,  and  debuggers 
have  remained  staunchly  char- 
acter-based. Microsoft’s  Visual 
Basic  is  merely  an  exception 
that  proves  the  rule:  it  was  large- 
ly developed  by  Microsoft’s  ap- 
plications division. 

As  a true  graphically  based 
programming  platform,  QuickC 
for  Windows  is  something  of  a 
milestone  for  Microsoft,  even 
though  it  is  long  overdue  and 
lacks  some  important  features. 

The  program  has  four  major 
components.  The  First  is  an  inte- 
grated development  environ- 
ment consisting  of  an  editor,  de- 
bugger, and  project  manager 
that  all  work  within  the  same 
main,  or  “frame,”  window. 
The  environment  supports  Mi- 
crosoft’s multiple-document  in- 
terface (MDI),  so  you  can  open 
child  windows  within  the  main 
window,  view  CPU  registers 
and  the  values  of  variables 
while  debugging,  and  so  on. 
Buttons  on  the  “Toolbar”  make 
it  easy  to  build  a module  or  an 
entire  project,  set  watchpoints 
and  breakpoints,  and  single- 
step  through  code  with  simple 
mouse  clicks. 

The  editor  is  smart  about  C 
syntax  and  displays  C 
keywords,  user-created  func- 
tion names,  and  comments  in 
different  colors.  On-line  help 
for  any  keyword,  runtime-li- 
brary function,  or  Windows  API 
function  is  available  while  edit- 
ing. The  debugger  runs  side-by- 
side  with  the  application  on  the 
Windows  desktop  and  supports 
breakpoints  on  expressions, 
breakpoints  within  message 
handlers,  and  similar  modern 
conveniences.  The  project  man- 


ager knows  about  the  different 
types  of  files  needed  to  build  an 
application  and  launches  the  ap- 
propriate tools  automatically. 
The  compiler  does  not  perform 
optimization;  however,  it  does 
run  in  Protected  mode  and  can 
handle  very  large  programs 
compared  with  the  QuickC  for 
DOS  compiler. 

The  Dialog  Editor  and  the 
Image  Editor  modules  are  sig- 
nificantly enhanced  descen- 
dents  of  the  Dialog  Editor  and 
the  SDKPaint  program  in  Mi- 
crosoft’s Windows  SDK.  The 
Dialog  Editor  lets  you  pick  con- 
trols from  a floating  palette  and 
then  position,  size,  and  align 
them  with  the  mouse.  The  Im- 
age Editor  is  used  to  design 
icons,  cursors,  and  other  bit- 
maps. Both  programs  have  the 
same  classy  3-D  look  found  in 
Visual  Basic,  and  the  scripts 
generated  by  the  new  version  of 
the  Dialog  Editor  are  actually 
almost  readable. 

The  last  major  component  is 
an  application  design  tool  called 
QuickCase.W.  licensed  from 
CaseWorks  of  Atlanta,  Geor- 
gia. You  can  use  QuickCase.  W 
to  design  an  application’s  win- 
dows and  menus  visually  and 
interactively,  hook  menu  items 
to  dialogs  that  were  previously 
designed  with  the  Dialog  Edi- 
tor, and  then  instruct  Quick- 
Case.W to  generate  a C-lan- 
guage  “skeleton”  as  well  as  its 
header  files,  resource  script  file, 
and  module  definition  file.  You 
must  then  return  to  the  integrat- 
ed development  environment’s 
editor  and  insert  the  code  for  the 
actual  logic  of  your  application 
into  the  skeleton  produced  by 
QuickCase.W. 

One  other  notable  feature  is 
the  QuickWin  library.  This  li- 
brary can  be  linked  with  the 
source  code  for  a traditional 
DOS  program,  to  yield  an  appli- 
cation that  runs  in  graphics 
mode  and  whose  text  output  is 
captured  in  a movable,  resizable 
window.  Although  the  Quick- 
Win  library  seems  to  provide  a 


Debugging  a 
Windows 
application 
with  the 
QuickC  for 
Windows 
integrated 
debugger. 


painless  migration  path  for 
character-oriented  DOS  appli- 
cations, the  extent  of  the  migra- 
tion is  severely  limited.  Once 
you’ve  converted  a DOS  pro- 
gram into  a QuickWin  program, 
there’s  no  provision  for  incre- 
mentally enhancing  it  into  a tme 
Windows  application  that  takes 
full  advantage  of  fonts,  menus, 
and  dialogs. 

QuickC  for  Windows  is  dis- 
appointing on  several  levels. 
First,  the  documentation  is  frag- 
mented and  inconsistent.  It 
seems  that  most  of  it  was  simply 
packaged  from  preexisting 
QuickC  for  DOS  or  Windows 
SDK  reference  materials  with- 
out any  serious  attempt  to  make 
it  all  hang  together. 

Second,  the  level  of  soft- 
ware integration  leaves  a lot  to 
be  desired.  The  four  primary 
modules  do  not  communicate 
with  each  other  and  are  ignorant 
of  each  others’  actions.  If  you 
create  a new  dialog  with  the  Di- 
alog Editor  or  a new  icon  with 
the  Image  Editor,  you  must 
manually  tell  QuickCase.  W and 
the  project  manager  if  you  want 
to  merge  it  into  your  program. 

Third,  QuickC  for  Windows 
does  not  include  fundamental 
tools  that  are  crucial  to  serious 
Windows  program  develop- 
ment. The  missing  tools  in- 
clude. but  are  not  limited  to, 
Heapwalker,  Shaker,  the  Help 
Compiler,  a screen  snapshot 
utility,  and  the  debugging  ver- 
sion of  the  Windows  kernel.  It’s 
also  a shame  that  Microsoft 
didn’t  provide  a way  to  reconfi- 
gure QuickC’s  project  manager 
so  that  QuickC’s  nonoptimizing 
compiler  could  be  replaced  with 
Microsoft’s  Optimizing  C Com- 
piler, Version  6.0,  for  users 
who  own  both  compilers. 


Lastly,  Microsoft  has  not 
provided  libraries  that  give  the 
programmer  leverage  on  the 
complex  Windows  API  (other 
than  the  QuickWin  library, 
which  does  not  produce  a true 
Windows  application);  even  the 
inclusion  of  QuickCase :W 
seems  halfhearted.  The  pack- 
age’s two  manuals  don’t  discuss 
QuickCase.  W.  and  the  example 
programs  are  not  set  up  for  use 
with  QuickCase.  W. 

In  summary,  QuickC  for 
Windows  represents  a signifi- 
cant step  forward  in  ease  of  use 
compared  to  previous  Microsoft 
C products.  However,  most  of 
its  features  are  long  overdue,  its 
support  for  Windows  program- 
ming is  primitive  compared  to 
the  elegant  paradigm  presented 
by  Visual  Basic,  and  its  re- 
source design  tools  are  marginal 
compared  to  Borland’s  Re- 
source Workshop  or  the 
Whitewater  Resource  Toolkit. ■ 


FACT  FILE 


QuickC  for  Windows 

Microsoft  Corp.,  1 Microsoft 
Way,  Redmond,  WA  98052; 
800-426-9400. 

206-882-8080. 

List  Price:  $199;  upgrade  from 
Microsoft  C Version  6.0  or 
Microsoft  QuickC  for  DOS. 
$89.95 

Requires:  286-based  PC  or 
better,  2MB  RAM.  6MB  hard 
disk  space.  DOS  3.1  or  later. 
Microsoft  Windows  3.0  or  later 
running  in  Standard  mode  or 
386  Enhanced  mode. 

In  Short:  Microsoft's 
graphically  based  C-language 
programming  environment  for 
Windows  3.0  is  long  overdue 
and  could  be  better  integrated. 

CIRCLE  443  ON  READER  SERVICE  CARD 
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HANDS  ON 

by  Ben  Myers 


Boards  from  ATI  and  Orchid 
Prove  Worthy  of  “Windows" 
Accelerator  Moniker 

speed  graphics  coprocessor  and 
video  random  access  memory 
(VRAM).  Unlike  less  expen- 
sive and  more  common  dynam- 
ic random  access  memory 
(DRAM),  VRAM  is  dual-port- 
ed. With  VRAM,  the  video  co- 
processor writes  data  to  VRAM 
and  the  video  RAMDAC  reads 
data  from  VRAM  at  the  same 
time.  The  advantages  of  VRAM 
are  twofold:  faster  graphics  per- 
formance and  support  for  70-Hz 
and  72-Hz  monitor  refresh  rates 
that  are  easy  on  the  eyes. 

Both  cards  use  similar 
graphics  coprocessors.  ATI’s 
Graphics  Ultra  graphics  co- 
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The  S3  chip  on  the 
Fahrenheit  1 280  includes 
the  best  of  the  851 4's 
capabilities. 


If  you  use  Microsoft  Windows 
regularly  and  find  yourself 
watching  your  screen  repaint  at 
a snail’s  pace,  then  consider  the 
Graphics  Ultra  and  Fahrenheit 
1280  video  cards,  the  first  of  a 
new  breed  of  affordable  Win- 
dows accelerator  cards  opti- 
mized for  Windows  (see  side- 
bar).  Both  deliver  snappy 
Windows  graphics  that  far  out- 
pace the  fastest  Super  VGA 
cards. 

Each  gains  its  performance 
from  a combination  of  a high- 
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chip  and  an  SSI  4 ' * 

clone  onboard. 


PERFORMANCE  TESTS: 
ATI  GRAPHICS  ULTRA, 
ORCHID  FAHRENHEIT  1280 


The  similar  scores  of  the  ATI  and  Orchid  boards  on  the  relatively 
simple  Draw  Horizontal  and  Draw  Diagonal  Lines  tests  indicate 
that  the  hardware  performance  of  these  two  adapters  is  quite 
close.  However.  ATI's  superior  performance  on  the  more 
computation-intensive  BitBIt  and  Random  Rectangles  operations 
is  largely  attributable  to  ATI's  better  video  drivers,  which  are  now 
more  advanced  than  the  relatively  new  Orchid  drivers. 


GRAPHICS  PERFORMANCE 
TESTS  FOR  WINDOWS  3.0 


The  Aligned  and  Nonaligned  BitBIt  tests  draw  a 256-by-256  pixel  square 
and  use  the  Microsoft  Windows  3.0  function  BitBIt  (bit  block  transfer)  to  move 
it  from  one  screen  location  to  another — which  is  similar  to  moving  a cursor, 
icon,  or  window  across  the  screen.  Using  nonaligned  BitBIts  requires  far  more 
CPU  overhead  because  it  is  necessary  to  compute  the  screen  memory  offset 
position. 

The  Draw  Horizontal  and  Draw  Diagonal  Lines  tests  use  the  Windows  3.0 
LineTo  function  to  draw  lines  on-screen.  For  noncoprocessed  boards,  diago- 
nal line  draws  are  far  more  CPU-intensive,  since  both  xand  /coordinates  are 
incremented. 

The  Random  Rectangles  test  measures  the  time  it  takes  the  graphics 
adapter  and  driver  to  draw  a series  of  random  rectangles,  which  is  a common 
Windows  operation  used  in  drawing  title  bars  and  menus. 

We  performed  all  tests  using  Microsoft  Windows  3.0  in  386  Enhanced  mode 
on  a 33-MHz  80486  EISA  system  with  16MB  RAM  and  64K  memory  cache, 
running  at  1 ,024-by-768  resolution  with  256  colors. 


processor  is  register-compatible 
with  IBM’s  original  8514  chip 
and  extends  the  85 14’s  capabili- 
ties. Orchid’s  Fahrenheit  1280 
is  built  around  the  S3  Carrera 
chip,  which  includes  the  most 
vital  8514  register  commands. 

Though  similar,  these  cards 
have  their  differences.  In  addi- 
tion to  the  graphics  coproces- 
sor, the  ATI  card  houses  ATI’s 
VGA  chip,  256K  of  dedicated 
VGA  memory,  a mouse  port, 
and  a Microsoft-compatible 
mouse  in  a card  that  is  only  6 
inches  long.  Installation  is  a 
snap  because  the  setup  software 
indelibly  records  information 
about  monitor  type,  bus  width, 
and  mouse  specifics  into 
EPROM  on  the  card.  When  you 
reboot,  the  Graphics  Ultra  reads 
its  EPROM  and  initializes  itself 
accordingly. 

ATI  supplies  256  color  Win- 
dows drivers  at  800-by-600  and 


1280,  an  8-inch  card  with 
VRAM,  uses  a single  video  chip 
(the  S3  Carrera),  which  pro- 
vides VGA  compatibility  and 
adds  the  bit  block  transfer 
(BitBIt)  and  line  drawing  fea- 
tures of  the  IBM  8514  chip. 

The  Fahrenheit  1280  has 
switches  to  select  monitor  re- 
fresh rate  and  to  enable  a speed 
booster.  The  latter  enables  the 
card  to  access  the  PC  bus  with 
zero  wait  states,  giving  an  add- 
ed boost  to  performance.  There 
is  also  a jumper  for  motherboard 
compatibility,  to  work  around 
nonstandard  bus  timing  signals. 

The  Windows  drivers  for  the 
Fahrenheit  require  changing  a 
jumper  on  the  card  to  switch  be- 
tween 16-  and  256-color  pal- 
ettes. Orchid  has  plans  to  deliv- 
er separate  drivers  for  each 
color  depth  soon.  Though  the 
S3  Carrera  chip  and  the  AMI 
VGA  BIOS  claim  to  be  fully 


Throughput 

(millions  of  pixels  per  second) 

Non- 

Draw 

Draw 

l,024-by-768  resolutions.  At 
the  latter  resolution,  there  are 

compatible  with  the  VGA  speci- 
fication, the  Fahrenheit  1280 

Higher  scores  represent 

Aligned  aligned 

Horizontal 

Diagonal 

Random 

three  drivers;  one  uses  small 

would  not  work  with  the  Win- 

better performance. 

BitBIt 

BitBIt 

Lines 

Lines 

Rectangles 

fonts  that  are  appropriate  for  use 

dows  standard  VGA  driver 

ATI  Graphics  Ultra 

21.5 

19.8 

9.6 

7.3 

53.6 

with  a 19-inch  monitor;  a sec- 

when tested  in  PC  Labs.  How- 

Orchid Fahrenheit  1 280 

10.9 

10.5 

10.1 

6.7 

25.0 

ond  has  standard  8514  fonts;  the 

ever,  it  performed  flawlessly 

Diamond  SpeedStar  Plus 

1.8 

0.9 

3.0 

1.1 

5.3 

last  incorporates  ATI’s  Crystal 

with  a sampling  of  other  VGA 

NDI  Volante 

12.0 

11.5 

5.7 

1.8 

6.1 

fonts  anti-aliasing  technology  to 

software.  Orchid  also  includes 

make  on-screen  text  easier  to 
read.  In  addition  to  Windows, 
ATI  includes  software  drivers 
for  AutoCAD . GEM,  Lotus 
1-2-3,  and  Ventura  Publisher. 
ATI  also  sells  the  Graphics 
Vantage  ($499)  which  is  func- 
tionally identical,  uses  only 
DRAM,  and  runs  slower  than 
the  Ultra. 

Orchid’s  Fahrenheit  1280 
represents  slightly  newer  tech- 
nology, and  the  preview  version 
of  card  and  driver  proved  to  be 
slightly  less  polished  than  the 
Graphics  Ultra.  The  Fahrenheit 


drivers  for  AutoCAD  and  Word- 
Perfect 5. 1. 

Orchid  intends  to  make 
available  a Fahrenheit  upgrade 
kit  with  a Sierra  RAMDAC  and 
32,768  color  Windows  drivers. 
A Windows  3.0  driver  support- 
ing 1 6 colors  at  1 ,280-by- 1 ,024 
resolution  is  also  currently  in 
development. 

When  tested  with  Version 
2.0  of  the  PC  Magazine  Labs 
Windows  benchmark  tests  on  a 
33-MHz  80486,  both  cards  con- 
sistently outperformed  two  of 
CONTINUES  ON  PAGE  52 


Eil  PC  MAGAZINE  NOVEMBER  26, 1991 


Copyrighted  material 


MAGAZINE: 


TFlflflah 


SORRY, 


NETROOM 


Features: 

NET- 

ROOM 

386  1 
MAX  I 

Windows  3.0  support 

✓ 

✓ 

VI 

Special  DOS  5 support 

✓ 

Converts  Ext.  to  Exp  * 

✓ 

✓ 

✓ 

Relocates  to  High-DOS 

✓ 

✓ 

✓ 

Relocates  to  11M  3.2  Frame 

✓ 

Relocates  to  Expanded 

✓ 

Relocates  to  Extended 

✓ 

Works  on  386/ 486 

✓ 

✓ 

✓ 

Works  on  8088/286 

✓ 

Memory  Analysis  Utility 

✓ 

YES!  Please  send  me  NETROOM  for: 

□ luser*99**5s&h  □4user»179»*5s&h 

YES!  I’d  like  to  save  50%  and  trade  up  to 
NETROOM  (1  user).  I’ve  enclosed  the  title  page 
of  any  memory  manager  and  *49.50  * *5  s&h. 

□ Check  DMC  DVisa  Exp 

Acct.  #. 

Name 

Address 


_ State Zip_ 


Phone  ( ) 

NYS  res.  add  8WX  sales  tax.  Allow  2-4  weeks  for  delivery. 
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AVAILABLE  COMBINATIONS 
OF  RESOLUTION  AND  COLOR 


Graphics 

Adapters 

CONTINUED  FROM  PAGE  50 

the  fastest  Super  VGA  cards, 
the  Diamond  SpeedStar  Plus 
and  the  ATI  VGA  Wonder  XL. 
In  the  BitBlt,  line  drawing,  and 
rectangle  filling  tests,  the 
Graphics  Ultra  ranges  from  3 to 
12  times  faster  than  the  Dia- 
mond card.  The  Fahrenheit 
1280  is  2 to  10  times  faster  than 
the  Diamond  card  for  the  same 
set  of  tests. 

In  reporting  the  performance 
scores  in  the  table  on  page  50, 
we  listed  the  ATI  Graphics  Ul- 
tra first,  since  its  performance 
was  best.  ATI’s  graphics  adapt- 
er features  both  a VGA  chip  and 
coprocessed  video,  its  enhanced 
8514  chip. 

The  Orchid  Farenheit  1280, 
as  mentioned  above,  adds  some 
8514  features  to  the  basic  VGA 
chip,  placing  it  in  the  middle  of 
the  development  spectrum. 
More  than  just  featuring  the 
frame  grabbing  functionality  of 
the  Diamond  Speedstar  Plus 
with  its  Tseng  Lab’s  ET4000 
chip.  Orchid’s  S3  chip  performs 
some  of  the  necessary  computa- 
tions, as  opposed  to  standard 
CGA  and  Super  CGA,  where 
those  instructions  are  performed 
by  the  CPU. 

Both  cards  generally 
matched  or  bettered  the  NDI 
Volante,  a video  card  with  both 
Texas  Instruments’  34020  (a 
graphics  coprocessor)  and  the 
Tseng  ET-4000  graphics  en- 
gines. Our  tests  were  run  on  a 
486  PC;  those  with  slower  ma- 
chines should  see  even  greater 
relative  performance  improve- 
ments. 

If  you  are  willing  to  pay  a lit- 
tle more  for  slightly  higher  per- 
formance and  can  use  the  slot 
saved  by  a built-in  mouse,  the 
ATI  Graphics  Ultra  makes  for 
snappy  Windows  graphics.  If 
your  budget  is  more  modest,  the 
Fahrenheit  1280  will  show  a 
significant  improvement  in 
Windows  performance  when 
compared  with  the  current  crop 
of  Super  VGA  adapters . ■ 

List  Price:  Graphics  Ultra,  with 
51 2K  VRAM,  $699;  with  1 MB 
VRAM,  $899.  Requires:  ISA-  or 


EISA-bus  PC  and  compatible 
video  monitor.  ATI  Technologies 
Inc.,  3761  Victoria  Park  Ave., 
Scarborough,  Ontario,  Canada, 
Ml  W3S2;  416-756-0718. 

CIRCLE  449  ON  REAPER  SERVICE  CARD 

List  Price:  Fahrenheit  1280, 
with  51 2K  VRAM,  $449;  with 
1 MB  of  VRAM,  $499.  Requires: 
ISA-  or  EISA-bus  PC  and 
compatible  video  monitor. 

Orchid  Technology,  45365 
Northport  Loop  West,  Fremont, 
CA  94538;  51 0-683-0300. 

CIRCLE  450  ON  READER  SERVICE  CARD 


Orchid  ATI 

Fahrenheit  1280  Graphics  Ultra 


640  x 480  x 16 
640  x 480  x 256 
800  x 600  x 16 
800  x 600  x 256 
1,024  x 768  x 16 
1 ,024  x 768  x 256 


■—Yes  Q—  No 

*At  these  resolutions  the  ATI  board  uses  its  VGA  chip,  and  not 
the  8514. 


A FOCUS  ON  ACCELERATING  WINDOWS 


Today’s  VGA  and  Super 
VGA  (SVGA)  technology 
uses  a simple  frame  buffer 
with  minimal  built-in  pro- 
cessing capability.  The  PC’s 
processor  plays  a role  in 
placing  each  and  every  pixel 
on  screen.  Moving  a graph- 
ics image  from  one  area  of 
the  screen  to  another  re- 
quires that  the  processor 
reads  data  from  the  video 
frame  buffer,  then  writes  it 
back  again.  For  both  opera- 
tions, data  flows  from  video 
memory  through  the  PC  bus, 
into  PC  RAM,  and  back  the 
other  way. 

The  typical  16-bit  ISA 
bus  presents  a bottleneck  in 
moving  VGA/SVGA  graph- 
ics data  to  and  fro.  At  higher 
resolutions  this  is  exacerbat- 
ed since  more  pixels  must  be 
managed. 

The  Windows  environ- 
ment is  said  to  be  oriented 
toward  raster  graphics,  be- 
cause Windows  manages  the 
screen  as  sets  of  bitmaps, 
painted  on-screen  horizon- 
tally left  to  right  one  scan 
line,  or  raster,  at  a time.  By 
contrast,  vector  graphics 
dominate  CAD  packages 
like  AutoCAD,  which  draws 
many  vectors  (straight  lines 
drawn  from  a starting  point 
to  an  ending  point). 

In  the  raster  world  of 
Windows  there  are  only  a 
few  graphical  operations 
that  are  used  very  frequent- 
ly. Windows  uses  Bit  Block 
Transfers  (BitBlt)  to  copy 
rectangular  blocks  of  data 


from  one  part  of  the  screen  to 
another,  or  between  PC 
memory  and  screen.  BitBlt 
variations  combine  old  and 
new  on-screen  data  to  yield 
varying  effects  such  as  ani- 
mation and  highlighting. 
Windows  also  frequently 
draws  straight  lines  to  out- 
line windows,  list  boxes, 
and  other  objects. 

Less  important,  but  still 
often  used,  are  operations 
that  fill  rectangles  with  solid 
or  dithered  patterns,  such  as 
a window  background  color 
or  the  Windows  desktop 
canvas. 

From  this  perspective, 
it’s  easy  to  construct  a model 
for  a graphics  technology 
that  accelerates  Windows 
performance.  Simply  stated, 
a Windows  accelerator  han- 
dles BitBlts  and  line  drawing 
autonomously  once  it  has 
been  commanded  to  do  so  by 
the  PC.  A Windows  acceler- 
ator gets  added  points  if  it 
can  also  fill  rectangles,  typi- 
cally with  repeating  8-bit 
patterns. 

Video  cards  based  on  the 
Texas  Instruments  34010 
and  34020  chips  have  long 
provided  Windows  accelera- 
tor capabilities,  albeit  at  pre- 
mium prices.  The  first  Win- 
dows accelerator  card  with  a 
more  affordable  price  was 
the  8514,  announced  by 
IBM  in  1987  along  with  die 
PS/2.  These  early  Windows 
accelerators  required  a sepa- 
rate VGA  chip,  either  built 
into  a PS/2  system  or  present 


in  a second  video  card 
plugged  into  an  ISA-bus  PC. 

The  IBM  XGA  chip 
meets  Windows  accelerator 
criteria  perfecdy,  complete- 
ly supporting  basic  VGA  as 
well  as  XGA  resolutions. 
ATI  Technologies'  answer 
is  to  clone  the  8514  chip,  ex- 
tend its  capabilities,  and 
build  cards  with  both  Super 
VGA  and  8514  chips  on- 
board— the  Graphics  Ultra 
and  the  Graphics  Vantage. 
The  S3  Canera  chip  is  a sin- 
gle chip  that  combines  VGA 
with  die  high-  performance 
features  of  the  85 14.  The  Or- 
chid Fahrenheit  1280  card  is 
the  first  card  to  use  the  S3 
Carrera  from  S3  Inc.  A new 
chip  from  Weitek  Corp. , the 
W5086  which  will  be  avail- 
able on  various  accelerator 
boards  shortly,  is  expected 
to  break  new  ground  with  a 
unique  graphics  architecture 
that  offloads  BitBlt  and  line- 
drawing  operations.  Other 
video  chip  solutions  to  the 
Windows  acceleration  prob- 
lem will  emerge  in  the  com- 
ing months. 

The  debate  about  the  heir 
apparent  to  the  VGA  stand- 
ard will  continue  to  rage. 
But  for  Windows  and  other 
graphical  environments,  a 
single  standard  is  not  as  es- 
sential as  you  might  think. 
More  important  are  price, 
performance,  and  the  long- 
term availability  of  drivers 
for  Windows  and  other 
graphical  environ- 
ments.— BM 
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Funny  how  history  has  a way  of  repeating  itself.  Year  after 
year-actually  for  the  past  25-Epson*  has  been  the  leader  in 
dot  matrix  printing  technology. 

Introducing  six  reasons  why  that  leadership  is  sure  to 
continue:  the  letter-quality  Epson  LQ-570,  LQ-870,  LQ-1070, 
LQ-1170,  ActionPrinter'"  5000  and  ActionPrinter  5500. 

More  Paths  To  Success. 


When  fully  loaded,  these  printers  put  as  many  as  five  types 
of  paper  at  your  fingertips.  Everything  from  letterhead  to 
continuous-form  checks,  four-part  forms,  tractor-feed  paper, 
even  envelopes. 

All  our  printers  can  automatically  handle  50  sheets  using 
our  optional  single-sheet  feeder.  Add  our  high-capacity  feeder 
and  you’re  quickly  up  to  200. 


For  sheer  paper  handling  flexibility, 
no  other  printer-dot 
matrix,  inkjet  or  laser-  ' 
handles  quite  as  well 
as  these. 

Case  in  point:  the  versatile 
LQ-870  and  wide-carriagc  LQ-1170 


Then  there’s  Epson  SmartPark"  paper  handling.  At  the  press 
of  a button  and  flick  of  a lever,  you  can  easily  switch  between 
two  different  kinds  of  paper.  In  effect,  parking  one  and  moving 
on  to  another  without  having  to  stop  to  change  paper. 

Clearly,  we’ve  put  a lot  of  time,  thought  and  effort 
into  our  paper  handling 
features.  So  you  don’t 


With  five  different  paper  paths  to  draw  from  at  any  moment,  an  Epson  I.Qprinter  is  as  versatile  as  it  is  dependable. 


All  companv  and/or  product  names  arc  trademarks  and/or  registered  trademarks  of  their  respective  manufacturers.  ©1991  Epson  America.  Inc.,  20770  Madrona  Ave.,  Torrance,  CA  90509.  For  dealer  referral, 

call  800-BUY-EPSON  (800-289-3776).  In  Canada,  call  (416)881-9955. 
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have  to  put  much  time,  thought  or  effort  into  using  them.  you’ll  get  superior  output  quality  and  faster  throughput  speeds. 


Scale  New  Heights. 

Each  new  Epson  printer  comes  with  a new 
industry-setting  standard-ESC/P2.™  This 
breakthrough  printer  control  system  brings 
scalable  fonts  to  dot  matrix  printing. 

Simply  put,  type  sizes  are  no  longer  as  limited.  So  now  you  can 
do  things  with  a 24-pin  printer  that  before  could  only  be  done  with 
a laser.  And  you  don’t  have  to  give  up  one  bit  of  paper  handling 
flexibility  to  do  it. 

Graphically  Superior. 

What  ESC/P2  does  for  type,  it  also  does  for  graphics.  Brilliantly. 

It  includes  an  enhanced  Windows"  driver,  exclusive  to  Epson. 
When  you  print  from  any  program  running  in  Windows, 


But  don't  just 
take  our  word  for 
it  Take  a look  at 
the  quality  of  our 
graphics  instead. 

Built  For  The  Long  Run. 

Epson  printers  aren’t  only  designed  with  more  firsts,  they’re 
designed  to  last.  Each  is  backed  by 
a generous  2-year  limited 
warranty.  As  well  as  a helpful 
toll-free  800  number  to 
provide  you  with  dependable, 
expert  assistance. 

One  more  thing  you  can  always  depend  on:  Epson  reliability. 

It  isn’t  a claim  just  any  primer  company  can 
make.  It’s  a quality— a character  trait— our 
products  have  earned  over  time. 

To  see  the  latest  printer  innovations 
firsthand,  visit  your  nearby  Epson  dealer,  or 
call  800-289-3776.  And  see  why,  after  more 
than  25  years,  Epson  is  still  the  first  name  in  dot 
matrix  printing. 


(Nout.) 


Epson’s  enhanced  Windows  driver  improves  not  only  the  look  of  your 
text  and  graphics,  but  the  speed  at  which  they  print. 


SCALABLE  fonts 


With  a new  Epson  LQ printer,  you  can  print 
a variety  of  type  in  a variety  of  sizes,  up  to  32  point. 


Dot  Matrix 


Notebooki 


L a i t r » 
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$99  ProKey  Brings  Macro 
Power  to  Windows 


Prokey  for  Windows  lets  you  record  complex  Windows 
events  such  as  dialog  box  actions. 


HANDS  ON 

by  Barry  Simon 


ProKey  was  once  synonymous 
with  keyboard  macros  in  the 
DOS  world.  With  its  new  $99 
ProKey  for  Windows,  RoseSoft 
has  arisen  like  the  phoenix, 
making  a play  to  be  the  stan- 
dard-bearer for  macros  in  the 
Windows  world. 

ProKey  differs  from  Win- 
dows batch  languages  (such  as 
Softbridge’s  Bridge  Batch  and 
Symantec’s  Batch  Runner  in  the 
Norton  Desktop ),  which  record 
only  keystrokes,  and  from  other 
macro  languages  (such  as  Win- 
dows' own  Recorder  and  Affini- 
ty Software’s  Tempo),  which  al- 
low you  to  record  mouse  actions 
but  do  not  allow  you  to  edit 
macros. 

With  its  ability  to  edit  (how- 
ever limited)  and  its  true  Win- 
dows-based event  recorder, 
ProKey  is  the  first  serious  mac- 
ro program  for  Windows.  But  as 
ProKey  is  treading  on  new 
ground,  it  lacks  the  flexibility  of 
a fully  matured  product. 

While  Windows  does  not 
have  or  need  TSRs,  ProKey 
acts  just  like  a conventional 
macro  program  in  that  it  gets 
loaded  before  other  Windows 
applications.  ProKey  monitors 
actions  in  those  Windows  ap- 
plications— but  not  in  DOS  pro- 
grams running  under  Windows. 

You  can  use  hotkeys  to  run 
and  record  macros,  or  you  can 
switch  to  ProKey' s main  win- 
dow and  use  its  menus  to  send 
keystrokes  to  the  application 
you  were  focused  on  before  it. 
Or  you  can  use  buttons  in  a spe- 
cial ProKey  window  that  floats 
above  any  Windows  applica- 
tion. The  buttons  in  this  “pal- 
ette” can  have  assigned  text  but 
cannot  be  assigned  icons. 

Macros  can  include  delays, 
messages  to  the  user,  or  input 
strings  to  be  passed  through  to 
the  application.  They  cannot, 
however,  include  the  date  or 
time.  You  can  also  use  ProKey 
as  a supplement  to  the  Windows 


Clipboard  to  make  transfers  be- 
tween applications.  The  Clip- 
board can  only  store  one  item, 
but  ProKey  provides  multiple 
“vaults,”  so  you  are  enabled  to 
record  a macro  that  might  pick 
up  several  different  numbers  in 
Microsoft  Excel  and  later  paste 
them  into  Ami  Pro. 

ProKey  focuses  on  events, 
not  keystrokes.  For  example, 
the  program  records  the  state  of 
dialog  boxes,  so  you  can  in- 
struct the  macro  to  turn  on,  to 
turn  off,  or  to  toggle  a given 
check  box.  The  downside  of  this 
approach  is  that  many  Windows 
applications  have  idiosyncra- 
sies. For  instance,  we  discov- 
ered some  perfectly  reasonable 
macros  that  ran  properly  in 
Write  but  not  in  Paintbrush,  and 
vice  versa. 

Macro  editing  is  done  in 
trace  mode,  ProKey' s most  in- 
triguing feature.  Scripts  are  bro- 
ken into  individual  actions  such 
as  starting  or  minimizing  an  ap- 
plication,  making  a menu 
choice,  or  hitting  a single  key 
combination.  Four  actions  arc 
displayed  as  icons  in  the  trace 


by  Nate  Zelnick 


Finding  the  perfect  program  for 
yourself  or  your  company  can 
take  hours,  if  not  weeks,  of  re- 
search. And  then  there’s  always 
the  chance  that  the  database  or 
spreadsheet  package  that  looked 
so  good  will  turn  out  to  be  the 
wrong  one  for  you — after  hours 
of  installation  and  training. 

Computer  Library,  a divi- 
sion of  PC  Magazine's  parent 
company,  Ziff-Davis,  has  the 
software  shopping  solution. 
Select  Demos,  a CD-ROM 
based  application,  offers 
screenshow-like  demos  and 
models  of  1 , 145  applications. 

At  $ 1 49  it  is  a compilation  of 
the  demos  sent  to  prospective 
buyers.  Select  Demos  offers 


window  at  one  time. 

ProKey  does  not  view  a 
string  of  text  as  a single  “ac- 
tion” that  you  edit  as  a whole. 
Instead,  ProKey  views  each 
character  as  a separate  action. 
Therefore,  to  insert  three  char- 
acters you  have  to  hit  the  Insert 
Action  button  three  times,  once 
before  each  character.  You  can- 
not edit  any  individual  action, 
but  you  can  delete  and  insert  ac- 
tions in  the  chain. 

While  ProKey' s edit  proce- 
dure is  awkward  and  does  not  let 
you  edit  a macro  without  run- 
ning it,  the  program  still  gives 


them  in  a compressed  format, 
archived  and  accessible  using  a 
search  engine. 

The  engine  lets  you  search 
the  CD-ROM  by  product  name, 
type  of  application,  price,  com- 
pany name,  or  any  combination 
thereof.  You  can  also  search  by 
any  word  used  in  the  summary 
of  product  functions. 

A search  results  in  an  in- 
depth  fact  File  including  hard- 
ware requirements,  product 
functions,  company,  and  pric- 
ing that  you  can  print  to  a file  or 
printer.  In  searching  for  PC-to- 
PC  connectivity  products  under 
$149,  for  example.  Select  De- 
mos responds  in  seconds  with 
1 1 products. 

Downloading  the  demos 
from  the  CD-ROM  is  the  appli- 
cation’s weakest  aspect.  Be- 


you  a degree  of  control  over 
script  recording  and  editing  that 
is  not  possible  with  any  other 
program.  ProKey  for  Windows 
is  a promising  first  version  of 
an  extremely  useful  utility. 
Many  Windows  users  will  find  it 
indispensable  immediately;  all 
should  look  for  the  next  ver- 
sion. ■ 

List  Price:  ProKey  for  Windows, 
Version  1 .0,  $99.  Requires: 
Microsoft  Windows  3.0. 

RoseSoft  Inc.,  P.O.  Box  70337, 
Bellevue,  WA  98007;  206-562- 
0225. 
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cause  it  will  only  decompress 
demos  to  floppy  disks,  you  have 
to  go  through  two  PC  bottle- 
necks— the  CD-ROM  and  the 
floppy  disk  drives — before  in- 
stalling a demo  on  your  hard 
disk.  This  makes  the  process  ex- 
cruciatingly slow.  If  you’re  go- 
ing to  download  all  products  in  a 
category  for  comparison,  be 
prepared  with  a couple  of  disks 
and  plenty  of  time. 

Barring  that.  Select  Demos 
gives  you  a quick  and  inexpen- 
sive way  to  shop  for  software, 
from  Accounting  to  Word  pro- 
cessing and  from  Abelson  Com- 
munication to  Zy  lab  Inc.  ■ 
List  Price:  Select  Demos,  $149. 
Requires:  CD-ROM  drive,  640K 
RAM,  2MB  free  storage,  DOS 
3.1  or  later.  Computer  Library,  1 
Park  Ave.,  New  York,  NY  1 0021 ; 
212-503-4400. 
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Test  Drive  Your  Software  on  CD-ROM 
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I TALK 


The  Great  Crash  Of  ’91. 

Not  long  ago,  the  PC  world  was 
shaken  by  the  news  that  a surprisingly 
well-known  communications  pack- 
age had  crashed  while  attempting 
high-speed  file  transfers.  It  was  not 
a pretty  sight. 

After  testing  different  comm  pro- 
grams, the  editors  of  PC  Magazine 
reported  that  “Procomm  Plus ' locked 
up  several  times  during  our  testing 
of  high-speed  file  transfers.  During 
our  Character-based  ZModem  tests, 
qn  an  8-MHz  AT  equipped  with  a 
16550A  UART,  it  consistently  froze 
at  every  port  speed  faster  than  38.4 
Kbps  on  the  receiving  side  of  the  link!’ 

This  episode  proved  that  you 
can’t  be  too  careful  before  investing 
in  comm  software.  It  also  proved, 
once  again,  that  you  can’t  go  wrong 
with  Crosstalk? 

Crosstalk  Cruises 
Through  High-Spe^d 
Tests. 

Not  only  was  Crosstalk  the  one 
consistent  benchmark  throughout  the 


■>£>e  editors  of  Software  Digest 
I w a similar  conclusion.  They 

gave  Crosstalk  Mfc.4  the  only  4-star 
rating  in  their  ranking  of 
communications  packages. 
And  whili  C 


Z'C'Tprogran 
ifoduct,  ( 

' ole 


V 


PC  Magazine  tests,  but  it  was  one 

which  the  editors  of  PC  Magazine 
applauded  for  performance,  price 
and  flexibility. 

As  for  the  feature-rich  r 
Crosstalk  Mk.4,  the  editors  commented 
that  “...it’s  a real  bargain  for  all  it 
accomplishes.  Corporate  managers  who 
require  features  like  a powerful  script 
language,  a variety  of  terminal 
emulation  selections,  and  networlf? 
communications  capabilities  will  - 
appreciate  this  product" 


* fe; 


Crosstalk  Mk.4 
proved  to  be  an  unparalleled 
igram  for  power  users,  its  sister 
Crosstalk  Communicator, 
also  scored  highly  in  the  PC 
Magazine  tests. 

Crosstalk  Communicator 
received  points  for  “...matching  its 
higher-end  sibling.  Crosstalk  Mk.  4, 
practically  score  for  score?  It  provides 
“...a  fast,  flexible  alternative  for  the 
budget-conscious,  particularly  any- 
one in  an  organization  already  using 
£ c Crosstalk  Mk.4,  because  it  can  use 
Scripts  developed  in  that  program!’ 
X*.  t : Between  the  two  of  them, 
\ Crosstalk  Mk.4  and  Crosstalk 
Communicator  can  cover  virtually 
any  communications  need  you  have. 

' Why  Risk  It? 

So,  before  you 
, risk  a high-speed 

) crash,  take  some 

■ free  advice.  Get  our 
free  reprint  of  PC 
Magazine 's  comm 
software  round-up 
(including  the  tests 
with  high-speed  file 
transfers)  plus  helpful 

information  on  choosing  the  right 
software  for  your  particular  needs. 

Just  call 

1-800-348-DCA-l,  ext.  85A. 


V)  1991  Digital  Communn  alums  Associates.  Inc.  All  rights 
DCA  and  Crosstalk  are  reentered  trademarks  o. 


DC  A and  Crosstalk  are  registered  trademarks  of  Digital 
CommurUcalkms  Aw  males.  Inc  All  other  brand  and  pnnktcl 
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First  Looks 


Tag  Write  Enforces 
Consistent  Publishing  Style 


The  most  tedious  chores  in  elec- 
tronic workgroup  publishing  are 
placing  formatting  codes  in  text 
files  and  ensuring  consistent 
style  in  large  documents. 
TagWrite  for  Windows,  a $395 
program  from  Zandar  Corp., 
automates  both.  It  acts  as  an  in- 
termediary universal  parser  ac- 
cepting word-processing  source 
code  and  translating  it  into  a 
marked-up  word  processing 
file. 

TagWrite  has  two  compo- 
nents: a sophisticated  parser  that 
reads  ASCII,  RTF,  or  Word 
Perfect  files,  and  a template  that 
contains  instructions  for  the 
parser.  Created  with  the  pro- 
gram’s Template  Editor,  each 
template  has  a series  of  two-part 
rules  for  manipulating  the  con- 
tents of  the  document.  The  first 
part  identifies  text,  tags,  word 
processing  commands,  and 
style  codes.  The  second  part 


provides  instructions  for  con- 
verting the  text  into  headlines, 
complex  tables,  numbered  lists, 
footnotes,  or  any  other  type  of 
document  format. 

To  begin  TagWrite' s pro- 
cess, you  create  a document  in 
your  word  processor  using  arbi- 
trarily assigned  commands  such 
as  "tab”  or  "boldface”  to  iden- 
tify a block  of  text.  You  then 
load  TagWrite.  which  reads  the 
file,  compares  it  to  its  user- 
defined  template,  and  automati- 
cally creates  a new  file  includ- 
ing the  formatting.  For  exam- 
ple. a pair  of  tabs  in  your  word 
processing  file  can  be  converted 
into  a numbered  list  automati- 
cally. Or  you  can  insert  boiler- 
plate text  that  was  not  in  the 
original  file.  You  can  then  im- 
port this  new.  ready-to-print  file 
into  target  applications.  The 
program  is  optimized  for  use 
with  Ventura  Publisher.  Inter- 
leaf, and  PageMaker. 

TagWrite  comes  with  a sam- 
ple template  that  is  easily  modi- 


fied. The  built-in  editor  and  de- 
bugger let  you  design  new 
templates,  a procedure  that  re- 
quires about  the  same  skill  as 
you  need  to  construct  an  aver- 
age spreadsheet.  An  optional 
Styles  module  lets  you  construct 
templates  directly  from  Micro- 
soft Word  and  WordPerfect  sty- 
lesheets. 

The  program  also  automati- 
cally searches  a file  or  group 
of  files  and  inserts  tagging 
codes  for  Xerox's  Ventura  Pub- 
lisher, Aldus's  PageMaker, 
and  the  Standard  Generalized 
Markup  Language  (SGML),  an 
international  standard  for  defin- 
ing document  structure.  Tag 
Write  can  also  create  untagged 
versions  of  documents  so  you 


can  easily  edit,  preview,  and 
proof. 

More-complex  TagWrite 
procedures  can  create  an  index 
or  convert  database  files  into  ta- 
bles. One  drawback  is  the  lack 
of  support  for  mathematical 
equations.  Zander  Corp.  also 
offers  a $395  DOS  version  of 
the  program,  but  it  doesn’t  work 
with  multiple  open  windows.  ■ 
List  Price:  TagWrite  for 
Windows,  Version  3.0, 

$395;  $49  for  optional  Styles 
module.  Requires:  Microsoft 
Windows  3.0  or  later,  a 
supported  word  processor. 
Zandar  Corp.,  P.O.  Box  480, 
Newfane.  VT  05345;  802-365- 
7022. 
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The  Daily  Plan-lt!  A PIM  To 
Take  with  You  When  You  Go 


HANDS  ON 

by  Tom  Unger 


mB Allen's  The  Daily  Plan-lt! 
(Plan-lt)  ($89.95)  offers  the 
standard  retinue  of  PIM  fea- 
tures, along  with  two  conve- 
niences you  won’t  find  in  other 


PIMs.  By  letting  you  launch 
other  DOS  applications  from 
within  it,  Plan-lt!  offers  a sim- 
ple integrated  approach.  You 
can  also  take  Plan-W's  print- 
outs with  you  in  the  accompany- 
ing organizer  wallet. 

The  program  includes  five 
modules — Calendar;  People; 
Blackboard  (for  ASCII  notes, 
exportable  to  word  processors); 
Reports;  and  a Tools  module 
that  offers  file  backup  and  resto- 
ration, file  repair  (for  corrupt 
database  entries),  and  system 
setup  commands.  The  DOS  in- 
terface is  functional,  but  far 
from  slick. 

Plan-lt!  uses  a proprietary 
scheme  called  dynamic  link  in- 
terface (DL1)  to  link  the  data  in 
your  PIM  with  files  in  other  ap- 
plications. For  example,  you 
can  link  people  in  your  PIM 


with  companies  in  a database  or 
documents  in  a word  processor. 

Although  somewhat  kludgy, 
DLI  also  lets  you  launch  other 
applications  while  you’re  work- 
ing in  Plan-lt!  In  the  Product 
Setup  screen,  you  enter  the  file 
name  and  location  of  the  appli- 
cations (DOS  or  Windows)  you 
want  to  access.  Then,  for  each 
client  in  the  People  module,  you 
establish  a card  file  that  lists  by 
filename  and  location  its  related 
documents  and  spreadsheets. 
The  next  time  you  select  this  cli- 
ent, highlight  one  of  the  files 
you  listed.  Plan-lt!  launches  the 
application  and  takes  you  to  the 
appropriate  file.  When  you  quit 
the  application,  you  return  to 
Plan-lt!. 

One  external  feature  you 
won’t  find  in  any  other  PIM  is  a 
vinyl  organizer  wallet  that  holds 
up  to  40  pages  of  addresses, 
phone  numbers,  notes,  and  ap- 
pointments. (Leather-bound 
wallets  are  available  for 


$29.95.)  Export  features  let  you 
create  output  for  formats  such  as 
Filofax  or  Dayrunners. 

Although  you  can’t  group 
people  into  categories,  as  in  In- 
stant Recall,  you  can  keep  sepa- 
rate company  files.  And  The 
Daily  Plan-lt!'s  Quick-Pick 
feature  creates  appointment  and 
to-do  lists  associated  with  indi- 
vidual clients.  It  also  handles 
mail  merge,  prioritizes  tasks, 
resolves  scheduling  conflicts, 
adds  recurring  events,  and  has 
auto-dial.  PKZIP  is  included  to 
enable  you  to  compress  and  un- 
compress documents.  A TSR 
version  will  be  ready  momen- 
tarily; a Windows  version  is  in 
the  works.  ■ 

List  Price:  The  Daily  Plan -it!, 
Version  1.0,  $89.95.  Requires: 
640K  RAM.  DOS  2.0  or  later. 
mBAlien,  1430  Massachusetts 
Ave.,  Suite  C,  Cambridge,  MA 
02138;  800-786-9161 , 617-292- 
6494. 
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New  Close-Up.  the  Remote 
with  Record-Breaking  Speed 


Sow  Supports 

Windows 
* DOS 


| Remote  Screen  Speed 

100'? 


Close-Up  4.0 
100% 
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Close-Up  IHtu  Speed  Test! 

Close-Up  4.0  takes  only 
10  seconds  to  paint  the  hitus 
VGA  graphics  screen  below.  With 
I pc  Anywhere  IV  you  must  wait 
I minute.  57  seconds,  while 
Carbon  Copy  6.0  takes  a full 
4 minutes.  54  seconds,  and 
Commute  1.0  takes  4 minutes. 
31  seconds. 


New  Close-Up  lets  you  remotely  view  and  operate  any  Windows 
or  graphics  application  on  PCs  all  over  the  world. 


DOS. 


Lotus  1-2-3  graph. 


| pcAnywhere  IV 

| 8.6% 

I Carbon  Copy 
3.4% 

mm 


Commute  1.0 
3.7% 


First  with  Windows 
and  Fast  Graphic  Speed. 

New  Close-Up  4.0  is  the remote 
technology  that  lets  you  remotely 
view  and  control  any  Windows' 
or  DOS  application  on  another 
PC  miles  away. 

We  first  introduced  remote  com 
munications  in  1980,  and  devel- 
oped virtually  every  major  feature  that’s 
now  the  standard  for  remote  technology. 

Today  Close-Up  is  licensed  by  industry 
leaders  including  3Com,  AshtonTate, 
Borland.  DEC,  Hewlett-Packard,  IBM, 
Lotus,  Microrim,  Novell  and  Tektronix. 

Proof  that  Close-Up  is  Fastest. 

You  can  prove  how  fast  new  Close-Up 
really  is:  Take  the  Close-Up  Challenge. 

Reproduce  our  test'  and  see  for  your- 
self that  new  Close-Up  4.0  is  the  fastest 
remote  program. 

We  took  a standard  VGA  color  graph 
from  lotus  1 -2-3  and  compared  the  top 
3 remote  programs— Close-Up,  Carbon 
Copy,  and  pcAnywhere— to  see  how  long 
each  would  take  to  paint  a graphic  screen. 
The  results  were  very  convincing.  Read  on! 


No  more  waiting  for  your 
screens  to  paint!  Close-Up  lets  you 
work  faster,  more  pmductiiely  uhth 
the  fastest  screen  refresh,  interaction 
ana  response  time  ever  seen! 

To  paint  the  Lotus 
graphic  pcAnywhere  IV 
took  1 minute,  57  seconds. 
Almost  2 minutes.  That's 
like  having  to  sit  through 
four  TV  commercials. 

Carbon  Copy  6.0  took  a 
full  4 minutes,  54  seconds. 
Almost  5 minutes.  That’s 
like  waiting  through  five 
traffic  lights. 

How  fast  did  Close-Up 
paint  it?  The  results  will 
astound  you 
10  seconds 
10  seconds 


That’s  right 
is  all  Close-Up  took  to 
paint  the  screen  and  let 
you  continue  working. 

Take  the  Close-Up  Challenge. 

Try  it  for  yourself.  If  you’re  not  absolutely  con- 
vinced that  Close-Up  4.0  is  the  fastest  remote 
program,  we’ll  give  you  your  money  back.  * 


In  the  time  it  takes  Close-Up  to  paint  100% 
of  the  above  IdIus  VGA  graph,  pc  Anywhere 
IV  has  painted  just  8.6%,  Carbon  Copy  6.0 
has  painted  just  3.4%  and  Commute  1.0 
has  painted  just  3.7%  of  the  graph. 

'We  invite  you  to  reproduce  our  Remote  Screen  test  The  graph  used  was  a color  VGA  graph  found 
in  Lotus  1-2-3  Release  2.2,  on  the  “Sample  Files  Disk.”  The  file  isTUTOR9X.WRI.  The  PCs  were 
Everex  16  MHz  386/SXs  and  the  modems  Hayes  2400  baud  Smartmodems.  The  baud  rate  was  2400. 

*Only  Close-Up  passes  the  Windows  test.  1.  Total  remote  keyboard  and  mouse  support  in  all 
Windows  modes:  386  Enhanced,  Standard  and  Real.  2.  Remotely  run  multiple  Windows  applications 
and  multiple  (full  screen  or  windowed!  DOS  applications  simultaneously.  3.  Use  a mouse  to  remotely 
cut  & paste  between  windowed  DOS  applications  and  Windows  applications. 


Risk-Free  Introductory  Offer! 

Now  for  a limited  time  you  can  get  your  new 
Close-Up  4.0  Dual  Pack,  including  both 


Back  Guarantee!*  _ 


Upgrade  Now! 
Upgrade  your  current 
remote  program  to 
new  Close-Up  4.0,  the 
fastest  remote  around. 
Get  Customer/Terminal 
or  Support/ACS 
for  only  $49  each!* 


1-Day  Money- 


Call  805-964-6767 

Norton-Lambert 

Bringing  People  Together 
P.O.  Box  4085,  Santa  Barbara,  CA  93140  USA 
Phone  805-964-6767  FAX  805-683-5679 


*50- Day  Moncv-Raik  Guarantee  if  purchased  dtmtlv  from  Norton-latnbert.  Offer  expires  12/31/91.  Offer  limited  to  one  per  customer  All  prices  in  US  Dollars.  Prices  exclude  shipping.  *1991,  Norton-Lambert  Carp. 
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The  Ultimate  Business  Computers 

Introducing  the  CLUB  Falcon  Architecture  — The  latest  in  upgradable  technology 

It’s  time  to  say  goodbye  to  obsolescence.  With  CLUB’s  Falcon  Architecture™,  you  can  keep  abreast  with  technology  . .j 

by  upgrading  to  the  power  that  the  fastest,  newest  microprocessor  has  to  offer.  All  you  need  to  do  is  change  a 
card  the  same  way  you  would  any  video  card.  It’s  just  that  simple.  There’s  no  need  to  set  any  jumpers 
or  rerun  any  setup  program.  The  Falcon  Architecture  offers  you  the  most  logical,  and  yet  the  simplest 
upgrade  available  in  the  market.  Preparing  for  the  foture  has  never  been  easier.  Nor  has  buying 
the  right  computer.  You  can  be  sure  that  the  computer  you  buy  today  can  meet  your  needs 
tomorrow.  With  CLUB’s  Falcon  Scries  systems,  you  are  guaranteed  that  technologi- 
cal obsolescence  becomes  a thing  of  the  past. 

CLUB’s  systems  have  won  numerous  awards  from  major  industry 
publications.  We  named  them  the  “Blue  Ribbon  Champions.” 

Call  today  and  find  out  howCLUB's  ultimate  business 
computers  can  work  for  you. 


Falcon  386/40 


Falcon  386/33 


Falcon  386/25 


CLUB  486/33 

•>  80486™/33  processor 

♦ 64K  cache  RAM* 

♦ 4MB  memory 

♦ 1.2  and  1.44MB  (loppy  drives 

♦ 200MB  16ms  hard  drive 

♦ Video  caching  and  shadowing 

♦ Super  VGA  card 

♦ 14"  1024x768  color  monitor 

♦ 1 parallel  & 2 serial  ports 
<r  101 -key  tactile  keyboard 
•s*  DOS  5.0  and  Windows 

♦ Tower  case  available 

♦ Performance  15.2  MIPS 

$3615  lease  SI  25/mo' 

CLUB  386/40 

§ 


CLUB  486/25  M CLUB486SX/20 


♦ Am386,M/40  processor! 

♦ 64K  ache  RAM* 

♦ 4MB  memory 

♦ 1.2  and  1.44MB  floppy  drives 

♦ 100MB  17ms  hard  drive 

♦ Video  shadowing 

♦ Super  VGA  card 

♦ 14"  1024x768  color  monitor 
4 • 1 parallel  & 2 serial  ports 

<■  101 -key  tactile  keyboard 

♦ DOS  5.0  and  Windows 

♦ Tower  case  available 

♦ Performance  10.0  MIPS 

$2695  Lease  $99/mo' 

*256K  RAM  cache  upgrade  available.  'Based  on 


❖ 80486/25  processor 

❖ 64K  cache  RAM* 

❖ 4MB  memory 

<■  1.2  and  1.44MB  (loppy  drives 

❖ 200MB  16ms  hard  drive 

❖ Video  caching  and  shadowing 

❖ Super  VGA  card 

❖ 14"  1024x768  color  monitor 

❖ 1 parallel  & 2 serial  ports 

❖ 101 -key  tactile  keyboard 

❖ DOS  5.0  and  Windows 

❖ Tower  case  available 

❖ Performance  11.4  MIPS 

$3415  Lease  Sl25/mo 
CLUB  386/33 

« 80386™/33  processor 

❖ 64K  ache  RAM* 

❖ 4MB  memory 

❖ 1 .2  and  1 .44MB  floppy  drives 

❖ 100MB  17ms  hard  drive 

❖ Video  shadowing 
4 ■ Super  VGA  card 

❖ 14"  1024x768  color  monitor 
■>  1 parallel  & 2 serial  ports 

❖ 101 -key  tactile  keyboard 

❖ DOS  5.0  and  Windows 

❖ Tower  case  available 

<*  Performance  8.3  MIPS 

$2485  Lease  $91 /mo’ 
25MHz  $2295  l«se  S84/mo 

Established  Business.  36  month  lease  with  10% 


Falcon  486SX/20 


Falcon  486/33 


Falcon  486/25 

See  us  at  the  Las  Vegas  Hilton 

0COfllDCMMl9l 

October  21-25,  1991 
Las  Vegas.  Nevada 


CLUB’s  Blue  Ribbon  systems  include: 


4 80486SX™/20  processor 
4 64 K cache  RAM*  BEST 

4 4MB  memory  BUY 

4 1.2  and  1.44MB  floppy  drives 
4 100MB  16ms  hard  drive 
4 Video  aching  and  shadowing 
4 Super  VGA  card 
4 14"  1024x768  color  monitor 

* 1 parallel  & 2 serial  ports 
4 101 -key  tactile  keyboard 
4 DOS  5.0  and  Windows 
4 Tower  case  available 

❖ Performance  8.9  MIPS 

$2795  Lease  $103/mo' 
CLUB  386SX/16 

4 80386SX™/ 1 6 processor 
4 2MB  memory 
4 1.2  and  1.44MB  floppy  drives 

♦ 50MB  17ms  hard  drive 

4 BIOS  shadowing  _ « 

4 On-board  IDE  interface  ^ 

4 Super  VGA  card 

❖ 14"  1024x768  color  monitor 
4 1 parallel  & 2 serial  ports 

♦ 101  -key  tactile  keyboard 

❖ DOS  5.0  and  Windows 
4 Small  foot-print  case 

$1495  Lease  $55/mo’ 
20MHz  $1595  Lea*  J59W 
25MHz  $1695  Lea*  S62/mo' 

buyout.  Payment  may  vary  due  to  sales  or  use  tax. 


♦ Free  GE  on-site  service 
4 Free  Windows  and  DOS  5.0 

♦ Free  serial  mouse 

♦ Free  foil  1 year  warranty 

♦ Same  day  shipping 

♦ 30  days  money  back  guarantee 

♦ 24-hour  (ax  line 

♦ Free  lifetime  on-line  technical  support 

♦ Leasing  program  available 


Call  for  Corporate,  Government/Eduational,  and 
VAR  discounts  pricing. 

GSA#  GS00K90AGS5260 

In  the  Continental  USA.  Hawaii,  and  .Alaska  call  toll-free: 


800-368-3288 


FAX:  (510)  490-2687 

International  pricing  call:  (510)  683-6688 

In  Canada  call  CLUB  Canada,  Toronto:  (416)  609-8121 

Call  for  the  latest  low  prices.  For  more 
information  and  free  catalog  call  CLUB  today. 


CLUd 

Computer  Corporation 

HOURS:  MON— FRI 

7:00  am.—  5:00  p.m.  PST 

Established  1986 

Direct  Marketing  Division 

taJonsWIrad  AailSL.  n i unJoruA  of  AMI 


WMMi,  MHItbSX.  HUM  & IDJftSX 
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by 

Nate  Zelnick 


New  & Improved 

News  of  Announced  Products  and  Upgrades 


TEAC  Ships  Half-Height 
Dual  Floppy  Disk  Drive 


I TEAC  America  is  now  shipping  the 
world’s  thinnest  3.5-inch  floppy  disk  drive. 
With  a height  of  half  an  inch,  the  FD-05  offers 
single-chip  electronics,  dual-head  carriage  as- 
semblies, and  direct-drive  spindle  motor. 

Although  the  drive  is  meant  for  laptop 
manufacturers,  it  will  be  sold  directly  to  con- 
sumers in  combination  with  TEAC’s  new  FD- 
155  1 -inch-high  5.25-inch  floppy  disk  drive 
to  create  a half-height  dual-floppy -disk  sys- 
tem. The  dual  system,  called  the  FD-505, 
squeezes  both  drives  into  one  bay  by  using  a 
special  mounting  bracket. 

TEAC  has  also  announced  a 3.5-inch 
multifunction  optical  disk  drive.  The  OD- 
3000  features  a 128K  buffer  for  increased 
throughput.  Like  the  drives  recently  announced 
by  both  IBM  and  Sony,  the  OD-3000  will  ac- 
cept both  rewritable  and  O-ROM  (optical 
read-only  memory)  media. 

List  Price:  FD-505,  $120;  OD-3000,  $890. 
Requires:  For  the  FD-505,  a standard  floppy 
disk  controller;  for  the  OD-3000,  a SCSI 
adapter.  TEAC  America  Inc.,  7733  Telegraph 
Rd.,  Montebello,  CA  90640;  213-726-0303. 
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TEAC  has  squeezed  full-function  floppy 
disk  drives  into  tiny  packages,  available 
as  dual  drives  in  half-height  cases. 

Stacker  Squeezes 
Out  More  Disk  Space, 
Adds  New  Boards 


IMPROVED 


I Stac  Electronics  has  released 
an  upgrade  to  its  data  compression  software,  a 
1 6-bit  version  of  its  compression  coprocessor 
board,  and  support  for  a wide  variety  of  stor- 
age media. 

Version  2.0  of  Stacker  offers  a fine-tuned 
installation  procedure  that  adapts  to  your  DOS 
version  and  makes  necessary  corrections  to 


HOT  PROSPECT 


HP  LASER  PRINTER  OFFERS 
SPEED  INCREASE,  LOWER  PRICE 

Hewlett-Packard  Co.  has  increased  the  processor  speed,  throughput,  and  start-up  time  of 
its  LaserJet  II.  The  new  model,  called  the 
LaserJet  IIP  Plus,  replaces  the  LaserJet  IIP 
in  HP’s  line. 

The  printer  has  a 16-MHz  Motorola 
processor,  as  opposed  to  its  predecessor's 
10  MHz,  and  offers  up  to  four  times  the 
throughput  of  the  previous  model,  accord- 
ing to  Hewlett-Packard.  In  addition,  a new 
“heat-up”  feature  brings  the  printer  on- 
line faster.  The  new  printer  does  not  offer 
serial  or  AppleTalk  ports. 

The  IIP  Plus  comes  standard  with  51 2K 
RAM,  PCL  4,  and  a 70-sheet  multipurpose 
paper  tray.  Memory  can  be  expanded  to 
4.5MB  in  I MB  or  2MB  steps.  PCL  5 car- 
tridges are  available  for  an  added  $299.  The 
printer  supports  all  IIP  paper  trays. 

List  Price:  HP  LaserJet  IIP  Plus,  $1,249.  Requires:  Parallel  port.  Hewlett-Packard  Co., 
19310  Pruneridge  Ave.,  Cupertino.  CA  95014;  800-752-0900. 
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HP’s  LaserJet  IIP  Plus  features  a faster 
processor  and  a parallel  port  with 
greater  throughput. 


storage  media.  The  program  now  occupies 
only  9K  of  RAM. 

Stac’s  16-bit  ISA  and  MCA  coprocessor 
boards  operate  up  to  30  percent  faster  than  the 
original  XT  boards.  Stacker  now  supports 
storage  to  floppy  disk  drives,  RAM  disks,  and 
Iomega’s  Bernoulli  disks. 

List  Price:  Stacker,  Version  2.0,  $1 49; 
Stacker  XT/8,  $199;  Stacker  AT/16,  $249; 
Stacker  MC/16,  $299.  Requires:  14K  RAM; 
open  XT,  AT,  or  MCA  slot;  DOS  3.0  or  later. 
Stac  Electronics,  5993  Avenida  Encinas, 
Carlsbad,  CA  92008;  800-522-7822, 
619-431-7474. 
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Epson  Introduces 
Low-Price  Laser  Printer 


I Epson  America,  a dot  matrix  printer 
leader,  has  targeted  its  ActionLaser  II  at  first- 
time laser  printer  buyers.  The  300-dot-per- 
inch,  6-page-per-minute  printer  costs  $995 
and  comes  with  5 1 2K  of  RAM  (upgradable  to 
5.5MB  using  standard  DRAMs)  and  a 100- 
sheet  paper  tray. 

The  printer  has  slots  for  both  HP  cartridges 
and  Epson’s  own  credit  card-style  IC  slot. 
Epson  and  HP  LaserJet  IIP  emulations  are 
standard.  HPGL  and  Adobe  PostScript  emula- 
tions are  available  on  IC  cards. 

The  ActionLaser  has  a straight-through 
paper  path,  allowing  the  printer  to  accept 
heavier  stock  paper,  labels,  and  envelopes 
with  less  jamming.  An  auto-switching  func- 
tion allows  simultaneous  connection  through 
both  parallel  and  serial  ports,  as  well  as  through 
an  optional  coaxial/twinaxial  connector. 

List  Price:  ActionLaser  II,  $995.  Requires: 
Parallel  or  serial  port.  Epson  America,  20770 
Madrona  Ave.,  P.O.  Box  2842,  Torrance,  CA 
90509-2842;  800-289-3776  ext.  1000, 
213-782-0770. 

CIRCLE  434  ON  READER  SERVICE  CARD 

Presentations  for 
Nonprofessional 
Graphics  Producers 


I Power  Up  Software  Corp.  has 

announced  Express  Presenter,  a DOS-based 
presentation  graphics  package  that  is  easier  to 
use  than  higher-end  professional  packages, 
according  to  the  company. 
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PRINTERS  AND  ADD-INS 

Alps  America  is  now  shipping 
a 1 6-page-per-minute  shared 
laser  printer,  the  Alps  LSX1600 
($3,295).  The  HP  Series  ll-compatible 
printer  has  24  internal  fonts  and 
supports  HP  soft  fonts  and  font 
cartridges.  Its  paper-handling  capacity  of 
up  to  750  sheets  is  achieved  through 
two  paper  bins.  Alps  has  also 
announced  a high-speed  dot  matrix 
printer,  the  18-pin  DMX800  ($2,195). 
Rated  by  the  company  at  a draft  mode 
speed  of  800  characters  per  second,  the 
printer  is  capable  of  outputting  bar  codes 
and  OCR-A  and  -B  standard  fonts  as 
well  1 1 text  fonts.  An  auto-sensing 
paper-handling  feature  adjusts  the  unit 
for  heavy  stock  and  multipart  forms. 

The  printer  emulates  an  Epson  FX-1050 
or  IBM  Proprinter  IIIXL.  800-825-2577, 
408-432-6000. 

Computer  Peripherals  has  added 
DeskRAM  ($124.95)  to  its  line  of 
memory  expansion  products  for  Hewlett- 
Packard  LaserJets  and  DeskJets. 
DeskRAM  adds  256K  of  memory  to 
DeskJet  500  and  DeskJet  Plus  printers 
using  a single  cartridge  that  plugs  into 
one  of  the  two  DeskJet  cartridge  slots. 
800-854-7600.  805-499-5751 . 

General  Parametrics  has  announced 
the  Spectra  Star  Model  440  ($7,995),  a 
color  thermal  printer  with  a 32MB  hard 
disk  for  print-spooling  of  large  graphics 
jobs  and  storage  of  font  information.  The 
300-dpi  printer  uses  color  thermal  wax. 
Storing  Adobe  PostScript  fonts  speeds 
output.  An  upgrade  kit  from  the  Model 
430  to  the  Model  440  is  available  for 
$1,050.  800-223-0995,  510-524-3950. 

Epson  America  has  announced  an 
improved  version  of  the  LX-810  ($269), 
its  narrow-carriage  9-pin  dot  matrix 
printer.  New  features  include  30  to  60 
percent  speed  increases  (dependent 
upon  print  resolution).  The  printer  is 
rated  by  Epson  at  240  characters  per 
second  in  draft  mode.  800-289-3776 
ext.  1000,  213-782-0770. 

Okidata  is  now  offering  a low-cost  8- 
page-per-minute  Adobe  PostScript 
printer.  The  Okidata  OL830  LED  Page 
Printer  has  a suggested  retail  price  of 
$1 .999.  The  printer  offers  auto-switching 
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The  package  organizes  text  and  graphics 
files  in  “folders,”  but  maintains  each  file  indi- 
vidually for  reuse  later.  Elements  of  a presen- 
tation may  be  updated  globally,  however.  Other 
ease-of-use  features  include  automatic  chart- 
ing, over  30  chart  templates,  interactive  chart 
editing,  and  direct  editing  of  speaker's  notes 
on  the  storyboard. 

Express  Publisher  supports  252  colors  per 
chart  from  a palette  of  1 6.8  million  color  com- 
binations. Output  can  be  sent  to  PostScript-, 
LaserJet-,  and  PaintJet-compatible  printers, 
as  well  as  35-mm.  digital  slide  recorders.  It 
imports  files  in  ASCII,  CGM,  .WKS,  and 
.WK1  file  formats. 


Express  Publisher  is  a DOS-based 
presentation  graphics  package  that  offers 
quick  scripting  power  to  beginners. 


List  Price:  Express  Presenter,  $249.95. 
Requires:  640K  RAM,  DOS  3.0  or  later. 
Power  Up  Software  Corp.,  2929  Campus  Dr., 
San  Mateo,  CA  94403;  415-345-5900. 

CIRCLE  432  ON  READER  SERVICE  CARD 


DAT  Compression 
System  Stores  8GB 

Using  the  HPLZ  compres- 
sion algorithm  implemented  on  hardware.  Stor- 
age Solutions  DATa-bak8  can  provide  up  to 
8GB  of  storage  on  a single  2GB  90-meter,  4- 
mm.  DAT  (digital  audio  tape).  In  addition,  de- 
pending upon  the  platform  and  software  used, 
the  compressed  data  can  be  transferred  at  rates 
up  to  44MB  per  minute. 

Because  the  compression  is  done  in  the 
drive,  it  is  transparent  to  the  user.  Basic  pack- 
ages include  the  3.5-inch  drive  (or  external 
unit),  SCSI  II  connector,  workstation-  or  server- 
based  software,  five  DATs,  and  a head  cleaner. 
The  basic  package  comes  with  Sytos’s  Sytos- 
Plus  backup  software.  Enhanced  kits  for  NetWare 
networks  come  with  Cheyenne  Software’s 
ARCerve  for  NetWare  286  or  386.  Packages 
are  also  available  for  Banyan  VINES. 

List  Price:  DATa-bak8,  $4,995.  Requires: 
Open  port  for  SCSI  adapter.  Storage 
Solutions  Inc.,  417  Shippan  Ave.,  Stanford, 

CT  06902;  203-969-6047. 
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IMPROVED 
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OCR  Software  First 
To  Use  HP’s  AccuPage 


IMPROVED 


I Caere  Corp.’s  OmniPage 
Professional  has  added  support  for  Hewlett- 
Packard’s  AccuPage  technology,  which  pro- 
vides improved  optical  character  recognition 
(OCR)  for  poor-quality  documents.  Version 
2.0  of  this  Windows -based  software  also  adds 
advances  in  gray-scale  image  editing  and  text 
processing,  as  well  as  recognition  of  upside- 
down  documents. 

AccuPage,  a technique  currently  imple- 
mented only  in  HP’s  ScanJet  lie,  automati- 
cally sets  optimal  intensity  contrasts  to  com- 
pensate for  poor  image  quality  in  documents. 
OmniPage  Professional  will  be  bundled  with 
the  scanners. 

Another  enhancement  includes  the  ability 
to  recognize  that  a page  has  been  placed  in  the 
scanner  upside  down;  it  will  flip  the  image  and 
then  continue  scanning. 

The  software  also  adds  several  image 
editing  functions  including  a graphics  editor 
that  creates  line  and  continous  tone  art  with 
up  tp  256  shades  of  gray,  Caere’s  LaserGray 
halftone  technology,  as  well  as  complex  mask- 
ing, selection,  rotation,  and  inversion  func- 
tions. 

List  Price:  OmniPage  Professional,  Version 
2.0,  $995;  upgrades,  $100.  Requires:  4MB 
RAM,  scanner,  Microsoft  Windows  3.0.  Caere 
Corp.,  100  Cooper  Ct,  Los  Gatos,  CA  95030; 
408-395-7000. 
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Package  Lets 
Developers  Add 
Special  Effects  to 
Presentation  Graphics 


IMPROVED 


I Genus  Microprogramming 

is  offering  GX  Effects,  Version  2.0,  a special- 
effects  software  toolkit  that  allows  developers 
to  add  more  than  50  effects  to  their  graphics 
applications,  including  wipes,  fades,  rolls,  and 
spirals.  In  addition,  the  system  offers  support 
for  the  Sound  Blaster  voice-file  standard,  which 
lets  developers  synchronize  sound  with  their 
applications. 

The  package  also  includes  palette  cycle 
and  fade  features,  so  developers  can  create 
their  own  effects.  GX  Effects  supports  CGA, 
EGA,  VGA,  and  Super  VGA  display  adapters 
and  has  compiler  interfaces  for  assembly,  BASIC, 
C,  Clipper,  Fortran,  and  Pascal.  Source  code  is 
available  for  an  additional  fee. 

List  Price:  GX  Effects,  Version  2.0,  $1 99; 
with  source  code,  $399.  Requires:  51 2K 
RAM,  DOS  2.1  or  later.  Genus 
Microprogramming,  2900  Wilcrest,  #145, 
Houston,  TX  77042;  800-227-0918, 
713-870-0737. 
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The  New 
PC  Industry 
Standard. 


Dataquest  Score  Report:  Customer 
Satisfaction  — Personal  Computers. 
1 2-Month  Cumulative  Results: 


1 . Com  pu Add 

2.  Dell 

3.  Hewlett-Packard 

4.  Everex 


The  longest-running,  most  comprehensive  survey 
of  PC  customer  satisfaction  finas  CompuAdd  is  #1. 


After  a full  year  of  independent  surveys,  Dataquest  found  that  PC  users 
rate  CompuAdd  #1  above  IBM,  Compaq,  Apple  and  16  other  major 
PC  vendors.  A Dun  & Bradstreet  company  noted  for  its  authoritative 
high-tech  market  research  for  the  past  20  years,  Dataquest  compiled  the 
results  of  more  than  6000  interviews*  from  businesses  large  and  small. 
The  surveys  ranked  what  users  consider  most  important,  including 
Quality,  Customer  Commitment  and  Value/Price. 


What  emerged  was  a new  standard  in  Quality.  CompuAdd  won 
nine  technical  excellence  awards  during  the  last  year. 


A new  standard  in  Commitment  to  Customers.  CompuAdd  also 
received  the  first-ever  PC  World  Service  Excellence  Award. 


And  a new  standard  in  what  matters  to  users  most,  Value/Price. 


At  CompuAdd,  we've  built  a half-billion  dollar  company  committed 
to  making  PCs  reliable,  available  and  affordable.  And  that 
should  satisfy  just  about  everyone's  standards. 


New  & Improved 


BRIEFS 


between  PostScript  and  other 
emulations  by  using  LaserTools’  Printer 
Control  Panel.  The  OL830  comes 
standard  with  2MB  of  RAM  (expandable 
to  4MB).  a Centronics  parallel  port. 
Adobe  Type  Manager,  and  1 7 fonts.  An 
RS-232  port  is  available  as  an  option. 
800-654-3282. 

Genicom  has  released  a new  version  of 
its  3800  Series  dot  matrix  network 
printer.  The  3840E  ($2,595)  offers  rear 
and  front/bottom  paper  paths  for 
continuous  forms  and  a single  sheet 
feeder  on  the  top.  Path  selection  is  from 
the  host  system.  The  3840E  is  rated  at 
600  characters  per  second  by  Genicom. 
703-949-1492. 


Pacific  Data  Products  has  announced 
an  enhanced  version  of  its  FontBank 
Cartridge  ($299  for  3MMB  storage),  a 
flash  memory-based  font  storage  device 
for  HP  LaserJets.  The  product  allows 
you  to  download  fonts  and  create 
custom  cartridges.  Version  1.1  of  the 
product's  software  adds  the  ability  to 
store  PCL  printer  macros  from  any 
LaserJet  Series  III  printer.  In  addition,  a 
larger-capacity  1 .5MB  cartridge  ($399; 
$75  upgrade)  has  been  introduced. 
619-552-0880. 

BULLETIN  BOARDS 
Galacticom  s latest  version 
of  The  Major  BBS  adds 
support  for  log-ons  through  Novell 
NetWare  by  "hardwiring”  IPX  direct 
circuits  to  a workstation.  Version  5.3  of 
the  software  also  adds  e-mail 
distribution  lists  and  enhancements  for 
sysops  allowing  for  remote  access  to 
sysop-only  functions.  The  Major  BBS 
Standard  Edition  lists  for  $59  and  allows 
two  simultaneous  users.  The  BBS  will 
support  up  to  256  simultaneous  users.  A 
demo  bulletin  board  is  available  by 
modem  at  305-583-7808.  305-583-5990. 


Mustang  Software  has  released 
Version  3.0  of  Wildcat!  BBS  ($129).  The 
new  version  is  a complete  rewrite  of  the 
system  and  offers  a host  of  new  features 
including  drastically  increased  screen 
rewrites,  the  ability  to  support  up  to 
1 .000  conferences,  a full-screen  text 
editor  with  full  editing  functions,  echo 
functions  to  pass  mail  through  other 
bulletin  boards,  and  doors  that  terminate 


Scanning  Package 
Offers  24-bit  Color 
Image  Editing 

Image-In,  the  American 
subsidiary  of  Geneva-based  CPI  SA,  is  ship- 
ping the  24-bit  color  version  of  its  scanning 
and  image-editing  software,  Image-In-Color. 
The  package  brings  integrated  scanning,  edit- 
ing, retouching,  and  color  separation  to  Micro- 
soft Windows  3.0. 

Editing  tools  include  airbrush,  cloning  stamp, 
smudge,  image  text  annotation,  composition, 
color  correction,  and  color  separation  in  RGB , 
HS V,  and  CMYK  color  models.  The  package 
supports  color  scanners  from  Epson,  Nisca, 
Ricoh,  and  Sharp.  Image-In  plans  to  have 
drivers  for  the  HP  ColorScan  lie  completed 
soon.  The  software  is  designed  to  support  all 
popular  scanners. 

Image-In-Color  will  print  to  any  Windows- 
supported  printer  in  .BMP,  EPS,  .GIF,  .PCX, 
.TGA,  TIFF,  and  other  graphics  file  formats. 


IMPROVED 


Color  is  just  the  beginning  for  Image-In. 
The  new  version  offers  prepress  color 
separation  in  CMYK,  RGB,  and  CSV. 


List  Price:  Image-In-Color,  $795.  Requires: 
Microsoft  Windows  3.0  or  later,  Super  VGA 
display  or  better.  Image-In  Inc.,  406  E.  79  St., 
Minneapolis,  MN  55420;  800-345-3540, 
612-888-3633. 
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Updated  Windows 
Comm  Package  Adds 
Zmodem,  DDE,  and  MDI 


IMPROVED 


I Software  Ventures  Corp. 

has  released  Version  2.0  of  MicroPhone  II,  its 
Windows  communication  package.  The  new 
version  adds  DDE  links.  Multiple  Document 
Interface  (MDI)  support,  and  the  Zmodem 
data-transfer  protocol. 

MDI  allows  MicroPhone  II  to  have  several 
concurrent  sessions  open.  Each  session  can  be 
iconized  individually. 

MicroPhone  can  act  as  both  a DDE  client 
and  server,  and  its  scripts  can  act  as  a commu- 
nications link  between  Windows  apps  and 


external  services.  The  program  will  accept 
scripts  on  the  fly  through  DDE. 

List  Price:  MicroPhone  II,  Version  2.0,  $295. 
Requires:  Microsoft  Windows  3.0.  Software 
Ventures  Corp.,  2907  Claremont  Ave., 
Berkeley,  CA  94705.  510-644-3232. 
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CAD  Boards 
Boast  Colors, 
Drivers,  and  Speed 


I Vermont  Microsystems  has  released 
a pair  of  VGA  boards  with  drivers  and  appli- 
cations that,  according  to  the  company,  sig- 
nificantly boost  the  speed  and  quality  of  graph- 
ics under  Windows  and  AutoCAD. 

The  Design  Master  VGA  is  a Tseng  Labo- 
ratories ET-4000-based  board,  capable  of 
l,024-by-768  resolution  with  256  colors.  It 
sports  a Sierra  Hi-Color  DAC  (digital-to-ana- 
log  converter)  to  display  32,768  colors  at  800- 
by-600  and  640-by-  480  resolutions.  Standard 
boards  ship  with  1 MB  of  RAM. 

Bundled  with  the  board  is  the  company’s 
AutoMate/PRO  display  list  package,  which 
includes  an  icon-based  menu  for  AutoCAD, 
real-time  anti-aliasing,  pan/zoom  and  bird’s 
eye  views,  and  a magnifying  glass.  VMI  2x  for 
AutoShade  2.0  and  3D  Studio  doubles  the 
resolution  of  rendered  images  while  reducing 
rendering  times  by  75  percent.  True  View,  a 
Windows  application,  displays  true  color  images. 

VMI  is  also  offering  the  Cobra  Elite  Spec- 
trum, an  upgraded  version  of  its  Cobra  Elite. 
The  TI-34010  coprocessed  board  offers  a top 
resolution  of  1 ,024  by  768  with  256  colors.  A 
perceived  16.7  million  colors  is  possible  with 
VMI’s  RenderReady  graphics  array  chip.  Modu- 
lar upgrades  offer  memory  expansion  and 
VGA  compatibility  with  a Headland-based 
VGA  daughtercard.  Upgrades  from  Cobra  Elite 
to  Cobra  Elite  Spectrum  are  available. 

List  Price:  Design  Master  VGA,  $495;  Cobra 
Elite  Spectrum,  $1 ,795.  Requires:  Open  ISA, 
EISA,  or  MCA  slot.  Vermont  Microsystems, 

1 1 Tigan  St.,  P.O.  Box  236,  Winooski,  VT 
05404;  802-655-2860. 
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XTree  Ships  Antivirus 
App,  Adds  Viewers 
To  XTree  Gold 


IMPROVED 


| XTree  Co.  has  begun  ship- 
ping ViruSafe,  an  antiviral  package  consist- 
ing of  six  modules.  The  package  is  the  fourth 
incarnation  of  EliaShim  Microcomputer’s 
product. 

ViruSafe' s modules  include  a 12K  TSR 
that  acts  as  a filter,  searching  through  boot 
sectors,  files,  and  memory  for  known  viruses; 
Virus  Check,  which  scans,  detects,  and  neu- 
tralizes known  and  unknown  viruses  at  boot- 

CONTINUES  ON  PAGE  66 
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Trade  up  to 
IRMAtrac  and 
save  up  to 
$445. 


\ 

Sometimes  you  just  need 
a flexible  board 


IRMAtrac.  The  most  flexible  token-ring  board  in  the  world 


Within  the  myriad  of  connectivity  options, 
you  need  to  choose  the  patli  or  paths  that  will 
protect  your  investment  both  now  and  in 
the  future.  Which  is  why  we  developed 
IRMAtrac,'"  our  new,  highly  flexible  token- 
ring board.  IRMAtrac  Token-Ring  Adapter/ 
Convertible  is  designed  to  adapt  in  three 
different  ways,  to  cover  all  of  the  token-ring 
growth  possibilities  that  face  you. 

Whether  you're  moving  from  shield- 
ed twisted  pair  to  unshielded  twisted  pair,  4 
to  16  Mbps,  or  the  standard  PC  environment 
to  the  Micro  Channel*  world  of  PS/2,® 
IRMAtrac's  flexible  architecture  handles  all  of 
these  environments  on  the  same  board. 

That  way,  you  can  select  the  path  that’s 
right  for  your  business,  all  the  while  enjoying  the 
kind  of  reliability  and  IBM  - compatibility  that  make 
DCAV 's  IRMA"'  products  so  highly  successful. 


Yet  our  appeal  doesn’t  stop  at  flexibility. 
IRMAtrac  offers  better  performance  due  to  on-board 
intelligence  and  bus-master  technology'. 

And  we’re  compatible  with  Novell* 
NetWare”  286  and  386,  IBM  PCLAN  Program, 
Microsoft1  LAN  Manager,  and  others.  We’ve 
even  carried  this  flexibility  to  the  Mac*  with 
MacIRMAtrac'."  And  the  RIMs  are  inter- 
changeable between  boards,  giving  you  a 
single  source  for  support  and  upgrades. 

What’s  more,  until  Dec  31, 1991,  you 
can  trade  up  to  IRMAtrac  and  get  a credit  of 
up  to  $445  for  your  old  coax  or  LAN  adapters. 
For  more  information  contact  your  DCA 
dealer  or  call  1-800- 
348-DCA-l,  ext.  69A. 

Now  more  than  ever,  it’s  the 
most  flexible  P\  /^\  A 
offer  you ’ll  find.  I— ' vL//  \ 


I 


Ibn-Rfy  Vbf*r  (matt* 


IRMAtrac  ^ 

0 
0 


01991  Digital  CiinimuitkatHMis  Associates,  hit  All  rights  reserved  DCA  is  a registered  trademark  and  IRMAtrai.  IRMA,  and  Mir  IRM.Mrat  are  trademarks  of  Digital  Communit  alkms  Assot  tales.  Irn 
All  other  brant  I and  pmdiut  names  are  trademarks  or  registered  trademarks  of  their  res|«eciive  owners. 
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New  & Improved 


BRIEFS 


the  BBS,  pass  information  to  another 
application,  and  allow  you  to  rejoin  the 
BBS  when  finished.  Wildcat!  BBS  now 
supports  CD-ROMs,  network 
connections,  and  gateways. 
805-395-0223. 

Power  BBS  is  now  shipping  Power  BBS 
for  Windows  (shareware:  $95:  $180 
professional  version).  The  package 
offers  both  DOS  and  Windows  doors, 
upload/download  support  for  up  to  50 
simultaneous  files,  and,  for  an  extra  $30, 
automatic  support  through  a door  for  all 
quickmail  systems.  A Turbo  Pascal 
library  is  included  with  the  Power  BBS 
for  quick  creation  of  Windows  add-ins. 
The  system  allows  custom  configuration 
of  interrupt  and  base  addresses, 
allowing  you  to  bypass  Window's 
communication  drivers.  Full  demos  of 
the  system  can  be  downloaded  by 
modem  at  516-822-7396.  516-938-0506. 

P MATH  SOFTWARE 

Racine  Technologies  has 

released  MP-Genesis 
($149.50),  a 7K  pop-up  mathematical 
calculator.  The  program  has  1 7 
calculator  functions  and  30  subfunctions. 
It  is  user-configurable,  allowing  you  to 
create  "masks"  customized  to  fit  the 
particular  formulas,  conversions,  and 
styles  of  your  work.  The  basic  package 
includes  masks  for  finance,  construction, 
and  electronic  industry  formats.  Masks 
that  you  create  may  be  distributed 
without  licensing  from  Racine. 
800-676-3692.  619-445-3692. 


Visual  Solutions  is  now  shipping 
VisSim  ($895),  a Microsoft 
Windows-based  visual  programming 
environment  for  mathematical  modeling. 
The  package  provides  over  60 
prefabricated  linear  and  nonlinear 
mathematical  “blocks,"  which  you 
combine  and  link  with  “wires"  to  create 
visual  simulations.  These  simulations 
are  plotted  and  then  played  back  in 
real  time  or  in  successive  steps. 
Visualizing  complex  situations  and 
experiments  and  equations  can  be  made 
easier  by  reducing  and  encapsulating 
complex  routines  into  single,  compound 
blocs.  A software  development  kit. 
available  for  an  additional  $999,  can  be 
used  to  create  custom  blocks  and 
functions  in  either  C or  Fortran. 
508-392-2100. 
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up;  Unvirus,  which  removes  viruses  that  have 
already  infiltrated  a system;  and  a program 
integrity  check,  which  performs  reconstruc- 
tions on  diseased  boot  sectors  and  damaged 
partition  tables. 

The  company  has  also  upgraded  its  popu- 
lar file  and  disk  management  application, 
XTree  Gold.  Version  2.5  adds  13  graphics  file 
viewers  for  256  color  images  including  .PCX, 
.BMP,  EPS,  TIFF,  MacPaint , and  .IMG  for- 
mats. Also  added  are  quick  search  options, 
on-the-fly  self-extracting  .ZIP  file  creation,  a 
file-washing  utility  that  destroys  files  to  gov- 
ernment specifications  (including  the  Depart- 
ment of  Defense’s  5220.22-M  standard),  and 
the  ability  to  use  DOS  commands  in  the  Au- 
toView  mode. 

List  Price:  ViruSafe,  Version  4.5,  $99: 
XTreeGold.  Version  2.5,  $149:  upgrades  from 
XTreeGold 2.0,  $49.95  (includes  ViruSafe). 
Requires:  For  ViruSafe,  256K  RAM,  DOS  3.0 
or  later:  For  XTreeGold,  256K  RAM,  DOS  3.1 
or  later.  XTree  Co.,  4330  Sante  Fe  Rd.,  San 
Luis  Obispo,  CA  93401 ; 800-282-5003, 
805-541-0604. 
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JPEG  Compression 
Board  Does  30-Frames- 
Per-Second  Video 


I Using  the  new  LSI  Logic  chip  set  for 
JPEG  video  and  still-frame  compression.  Rapid 
Technology  Corp.  claims  to  be  able  to  achieve 
desktop  video  at  30  frames  per  second,  the 
standard  rate  for  digital  video  at  CCIR-601 
level  resolutions  (the  display  standard  for  video 
teleconferencing).  The  Visionary  board  has 
pin  connectors  for  a video  frame  buffer  that 
captures  and  passes  digital  video  data  in  real 
time  and  a digital  audio  card. 


The  Visionary  does  real-time  JPEG 
compression.  It  connects  to  a video  frame 
buffer  and  sound  board  for  real-time 
audiovisual  presentations. 


These  products  exceed  the  Multimedia  PC 
standards,  which  show  desktop  video  at  4 
frames  per  second. 

Passing  the  data  through  the  frame  buffer 
to  the  compression  system  allows  the  system 
to  avoid  the  PC’s  bus,  thus  eliminating  bottle- 


necks associated  with  PC  video  while  simulta- 
neously reducing  storage  overhead.  The 
boards,  combined  with  a fast,  high-capacity 
drive,  allow  PCs  to  display  real-time  video 
without  an  analog  device  such  as  a laserdisk 
or  a VCR. 

List  Price:  Visionary,  $1595;  Visionary  Video 
601  Frame  Grabber,  $1295;  Mono  Digital 
Audio  Card,  $595.  Requires:  Open  AT  slots. 
Rapid  Technology  Corp.,  4226  Ridge  Lea 
Rd.,  #43,  Amherst,  NY  14226:  716-833-8533. 
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File-Transfer  Package 
Claims  Highest 
Throughput 

ESS  Trans  Digital  Corp.  claims  that  its 
file-transfer  system,  Trans,  can  send  files 
error-free  at  up  to  10  megabits  per  second 
through  parallel  connections.  Because  the  pack- 
age takes  advantage  of  processor  speed,  trans- 
fer rates  depend  on  your  CPU. 

The  Trans  system,  which  consists  of  a 
proprietary  parallel  cable  and  Trans  Digital's 
Write  Back  Engine  software,  transfers  data  on 
two  386/25s  at  rates  30  times  as  fast  as  1 15.2 
kilobits  per  second  serial  connections,  accord- 
ing to  the  company. 

The  software,  which  allows  transfers  to  be 
initiated  from  the  DOS  prompt,  provides  er- 
ror-free connection  over  distances  of  up  to  400 
feet.  The  system  can  transmit  unlimited  files, 
but  only  supports  file  sizes  of  up  to  2MB. 

By  using  two  additional  copies  of  the  pack- 
age, Trans  can  connect  up  to  four  PCs,  creat- 
ing a low-cost,  fast  file-transfer  network.  It 
can  also  be  used  to  drive  printers  and  plotters. 
List  Price:  Trans,  $129.  Requires:  Parallel 
port,  64K  RAM,  DOS  2.1  or  later.  Trans 
Digital  Corp.,  37300  Central  Ct.,  Newark,  CA 
94560:  510-745-9777, 
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Complete  Upgradable 
486SX/20  System 
Starts  at  $1,399 

Sl.  Croix  Computers  has  announced 
a low-cost  upgradable  486  PC.  The  entry- 
level  486SX/20  retails  for  $ 1 ,399. 

Basic  configuration  includes  2MB  of  RAM, 
a 52MB  17-ms.  hard  disk  with  a 64K  cache,  a 
monochrome  TTL  monitor,  and  MS-DOS  5.0 
or  DR  DOS  5.0.  The  system  will  support  a 
486  with  a clock  speed  of  up  to  40  MHz,  and 
will  handle  up  to  64MB  of  RAM  and  a 256K 
cache.  Currently  available  processor  upgrades 
are  to  25-  and  33-MHz  486DX  CPUs.  Up- 
grade prices  were  not  available  at  the  time  this 
issue  went  to  press.  ■ 

List  Price:  $1,399.  St.  Croix  Computers,  P.O. 
309,  Lake  Elmo,  MN  55042.  800-279-0174, 
612-430-3880. 
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QMS 
introduces 
a PostScript 
printer  of 
extremely 
strong 
character. 


The  new  QMS-PS ' 8 1 5 MR™  prim  system 
gives  you  300  x 300  dpi  and  due  600  x 600  dpi 
Adobe*  PostScript"  printing  at  your  fingertips. 
Extremely  sharp,  crisp  characters,  fine  line  detail 
and  clear  halftones  make  this  the  reliable, 
affordable  eight-page-per-minute  printer  you're 
after.  See  how  the  following  features  plus 
QMS  National  Service  and  free  technical 
support  w ill  keep  your  815  MR 
(and  you)  looking  sharp. 


rag 


£815 


•me  following  are  trademarks  or  registered  trademarks  ot  their  respective  companies: 

MMS.  QMS  PS.  MR  and  the  QMS  logo  o»  QMS.  Inc.  Adobe.  PostScript,  and  the  PostScript 
iggo  ot  Adobe  Systems.  Inc.  IBM  ol  International  Business  Machines  Corp  Apple  and  Macintosh 
it  Apple  Computer  HP  of  Hewlett  Packard  Company 


, ..il 

..j.  - ! 
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True  600  x 600  dpi  delivers  four  times  the  gray 
levels  as  300  x 300  dpi  for  clear  halftones 
Connects  to  IBM*  or  compatible  computers, 
Apple*  Macintosh®  computers  & most  mini 
computers  & mainframes  simultaneously 
Automatically  switches  to  300  x 300  dpi  mode 
when  needed  for  HP"  applications 
• Interprets  incoming  printer  language  (HP  or 
PostScript)  and  switches  automatically 

For  more  information  on  the 
QMS-PS  815  MR.  or  on  any  other  QMS® 
PostScript  printer,  call  today.  Or  Fax 
QMS  Product  Information  at 
205-6334866. 


1800  GET  HI  RES  EXT.  35 
1 800  438-4473 

QMSll 

Where  Imagination  Leads 
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People  WorkingTO 
A Document  Isnt 


Introducing  UpWord. 

The  Advanced  MS-Windows 
Document  Processor  With  New 
Found  Freedoms  For  People 
Who  Need  Tb  Shari' Work. 

A 

If  our  forefathers  had  used 
UpWord  to  create  the  Declara- 
tion of  Independence,  Inde- 


pendence Day  would  probably 
have  come  a lot  sooner  than 
July  Fourth.  That’s  because 
UpWord’s  extraordinary  list  of 
features  provides  users  with 
freedoms  not  offered  by  todays 
less  productive  “typing  tools!’ 
Freedoms  that  are  causing 
nothing  short,  of  a revolution. 


Compare  the  depth  of  ouij 
features  with  our  competitors’ 
pretty  screens,  and  you’ll  see 
why  our  document  processoi 
is  far  superior. 

The  Next  Level 
In  Data  Integration. 

First,  UpWord’s  unique  capa- 
bility of  extending  data  inte- 


1 1 Won!  is  a trademark  o ( Wutijt  Laboratories.  lm  All ot hi*  frwttxls  mentioned  may  tie  mastered  t rademarks.  t r.Mien larks  or  »tvkt  ina rks  ><  mtuT  companies 
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sophisticated  documents.  Which 
is  something  you  couldn’t  even 
come  close  to  doing  with  just  a 
word  processor. 

Features  Tb 
Help  You  Share. 

In  addition,  UpWord’s  extensive 
import/export  filters  give  users 
the  inalienable  right  to  work  with 
existing  documents  from  the 
typing  tools  they  are  presently 
using.  Again,  protecting  past 
investments  in  software. 

UpWord’s  fully  integrated 
authoring  tools  are  far  superior 
to  the  spell  checkers  that  come 
with  mere  word  processors. 
Some  of  our  authoring  tools  in- 
clude grammar  checking,  per- 
sonal and  standard  wordlists,  user 
defined  dictionaries,  thesauri, 
bilingual  dictionaries,  and  read- 
ability statistics. 

UpWord’s  functionality 
applies  to  documents,  not  just 
words.  So  many  of  UpWord’s 
features  are  designed  to  dra- 
matically aid  in  the  creation 


Image  Management 
Capabilities. 

Add  to  all  that  UpWord’s  compre- 
hensive document  processing 
functions,  and  image  placement 
and  management  capabilities, 
including  full  compound  docu- 
ment management  support, 
and  you’ve  got  a document 
processor  that  is  unique. 

What’s  more,  with  UpWord’s 
sophisticated  interactive  tuto- 
rial and  keyboard  that’s  easily 
configurable  to  various  stan- 
dards, you  don’t  have  the  large 
training  expanse  that  you’d 
have  if  you  went  with  some  of 
our  competitors’  products.  An 
expense  often  substantially 
greater  than  the  cost  of  the 
software  itself. 

Declare  Your 
Independence  Now 
UpWord,  the  next  level  up  in 
document  processing.  Fbr  more 
information,  call  1-800-225-0654, 
Ext.  73407  (in  MA  or  NH,  call 
1-508-459-5000,  Ext.  73407). 


gether"K)  Create 

Really  A New  Idea 


^ration  to  both  MS-Windows 
md  non-Windows  applications 
ike  Lotus  1-2-3,  allows  you  to 
move  to  the  next,  level  up  with 
:>ut  sacrificing  your  previous 
software  investments. 

U]  Word's  unique  under- 
lying architecture  also  allows 
you  to  handle  very  large  and 


i 
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of  documents  by  workgroups. 
Features  like,  revision  tracking 
by  date,  user  and  level,  docu  - 
ment  summary 
and  statistics, 
and  password 
protection  that 
will  leave  you 
feeling  safe. 


So  pick  up  a copy  and  see  where 
the  future  of  document  process- 
ing is  headed. 


UPWORD 

THe  Next  Level  Up 
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10BASE  T for  (under)  $200 


Artisoft’s  AE-1/T™  8 bit  network 
interface  card  gives  you  full 
10BASE-T  connectivity  for  only 
*199* 

10BASE-T  two  station  starter  kit 

Here  it  is!  Your  hottest  oppor- 
tunity to  start  a 10BASE-T 
network.  Two  AE-1/T  interface 


cards,  one  Peer-Hub™ 
intelligent  hub  on  a card, 
software  and  25  feet  of  twisted 
pair  cable.  Everything  you 
need  for  an  outstanding  two 
node  network...  *899* 

This  is  your  cup  of  T! 

• Manufacturer's  suggested  retail  price 
CIRCLE  254  ON  READER  SERVICE  CARD 


Artisoft"  IS...  10BASET 

i*!  ARTISOFT 

Revolutionizing  Connectivity 

691  E.  River  Road,  Tucson,  A Z 85704 
Headquarters  602-293-4000 
Sales/Technical  Support  602-293-6363 
Fax  602-293-8065 

© 1991  Artisoft,  Inc.  All  rights  reserved.  Artisoft;  Artisoft.  Inc.;  AE-1/T, 
and  Peer-Hub  are  trademarks  of  Artisoft  Inc. 
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Read  Only 


Reviews  of  the  Latest  Books  for  the  PC  User 


The  Paperless  Trail:  Minimizing  the  Risks 
Of  Conducting  Business  Electronically 


Information  technology 
has  given  new  mean- 
ing to  the  phrase  “busi- 
ness as  usual.”  Busi- 
nesses now  communi- 
cate orders  directly  from 
computer  to  computer, 
a practice  known  as 
electronic  data  inter- 
change (EDI).  In  some 
companies,  computers  even 
monitor  inventory  levels  and  order 
replacements  without  human  in- 
tervention. 

One  byproduct  of  such  elec- 
tronic business  transactions  is 
the  disappearance  of  much  of  the 
paper  trail  that  the  American  legal 
system  relies  upon  to  enforce 
obligations,  resolve  disputes,  and 
collect  revenues.  Ultimately, 
business  law  will  be  modified  to 
accommodate  electronic  innova- 
tion. Meanwhile,  business  users 
need  to  minimize  their  legal  risks 
as  they  embrace  these  new  com- 
mercial methods. 

Benjamin  Wright  has  been  a 
pioneer  in  studying  and  advising 
businessmen  and  has  been  their 
counsel  on  how  American  law 
treats  “paperless”  (electronic) 
commerce.  His  pathbreaking  1989 
volume  EDI  and  American  Law: 
A Practical  Guide  looked  exclu- 
sively at  EDI.  In  his  latest  book. 
The  Law  of  Electronic  Commerce, 
Wright  expands  his  study  to  include 
the  entire  spectrum  of  electronic 
commerce — EDI,  fax,  e-mail, 
videotex,  telex,  and  electronic 
funds  transfer.  Specifically,  Wright 
addresses: 

■ The  enforcement  of  obliga- 
tions in  a paperless  transaction. 
For  example,  how  are  claims 
proved  in  court,  and  how  do  you 
satisfy  the  Statute  of  Frauds,  which 
requires  certain  contracts  to  be 
“signed”  and  “in  writing”? 

■ The  liability  of  trading  par- 
ties. How  do  businesses  estab- 


lish the  “boilerplate" 
trading  terms  that  used 
to  be  incorporated  on 
the  back  of  preprinted 
purchase  order  forms? 
How  are  risks  allo- 
cated among  traders 
and  the  owners  of  the 
communication  net- 
works when  critical 
messages  are  garbled  or  lost? 

■ Record-keeping  and  auditing 
requirements.  How  do  you  sat- 
isfy governmental  requirements 
and  maintain  internal  controls  in 


an  environment  where  transmis- 
sions are  either  not  recorded  or 
are  maintained  in  a medium  that 
can  be  easily  altered? 

■ Practical  and  constitutional  pri- 
vacy issues  presented  by  these 
innovations. 

The  Law  of  Electronic  Com- 
merce is  one  of  the  first  system- 
atic studies  of  the  law  affecting  a 
vital  and  growing  area  of  com- 
merce. But  this  is  not  just  a refer- 
ence book  for  lawyers.  The  book 
keeps  its  promise  of  being  useful 
to  both  businessmen  and  law- 
yers. It  is  a sophisticated  essay 
on  urgent  legal  and  business  is- 
sues, informed  by  a solid  aware- 
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SAMS  10  Minute  Guides:  A Kinder, 


Not  everyone  needs  to  become  a 
software  expert.  If  it’s  compe- 
tency you  need,  the  SAMS  10 
Minute  Guide  series  can  get  you 
there  quickly  and  relatively  pain- 
lessly. These  reference  guides 
tackle  some  of  today’s  most  popu- 
lar software.  They  cost  little,  save 
time,  and  arc  small  enough  to 
keep  in  your  briefcase. 

The  series  includes  topics  such 
as  Lotus  1-2-3,  Microsoft  Excel. 
DOS  5.0,  Windows  3.0.  and 
WordPerfect  5.1;  each  1 50-page 
book  costs  $9.95.  The  books  share 
a common  format:  The  front  inside 
covers  have  software  installa- 
tion instructions,  the  back  inside 
covers  list  function-key  assign- 
ments, and  the  middle  of  each 
book  contains  some  twenty-odd 
tutorial  exercises. 

Each  guide  starts  by  defining 
its  purpose,  contents,  and  organi- 
zation, and  the  best  way  to  use 
the  book.  Each  includes  22  to  26 
tutorial  chapters,  typically  4 to  8 
pages  long.  The  chapters  are 
designed  to  be  completed  in  1 0 
minutes  each,  hence  the  series’ 
name.  Complex  topics  such  as 
using  spreadsheet  stylesheets, 
coping  with  Windows’  Control 


Panel,  or  managing  disk  directo- 
ries are  broken  into  logically 
divided  subsections. 

Each  chapter  includes  read- 
able sample  screens,  color  high- 
lights, and  occasional  reference 
tables.  Icons  identify  time-sav- 
ing tips,  definitions,  and  com- 
mon trouble  spots.  Each  book 
ends  with  a DOS  primer  and  a 
table  of  functions  and  features 
specific  to  the  application. 

The  10  Minute  Guide  to  Excel 
3 for  Windows,  by  Michael  L. 
Miller  (ISBN:  0-672-30222-5), 
includes  lessons  on  basic  spread- 
sheet functions  and  covers  work- 
ing with  Excel  databases.  Be- 
cause of  Excel’s  strength  in  this 
area,  8 of  the  book’s  26  chapters 
cover  spreadsheet  appearance  and 


ness  of  business  practicalities  and 
enhanced  by  outstanding  legal 
analysis. 

Wright's  syntax  can  be  pecu- 
liar, and  the  $95  price  tag  for  The 
Law  of  Electronic  Commerce  may 
seem  prohibitive,  but  the  book 
amply  rewards  the  reader.  It  just 
may  save  you  money  in  the  long 
run. — Kent  H.  Roberts 


The  Law  of  Electronic 
Commerce 

by  Benjamin  Wright 
$95.  Little.  Brown  and  Co.,  34 
Beacon  St..  Boston.  MA  02108;  BOO- 
331  -1664.  ISBN:  0-316-95632-5. 
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stylesheets,  with  3 other  chap- 
ters devoted  to  charts. 

The  10  Minute  Guide  to  Lo- 
tus 1-2-3,  by  Katherine  Miller 
and  Doug  Sabotin  (ISBN:  0-672- 
22809-2),  covers  Release  2.3  in 
23  chapters.  The  authors  don’t 
cover  1-2-3  macros  at  all,  be- 
yond referring  to  the  Macro  Library 
Manager  add-in  program.  It’s  also 
a bit  surprising  to  see  how  little 
information  is  given  on  Release 
2.3’s  WYSIWYG  add-in,  since 
this  is  such  a major  new  feature 
in  this  version  of  1-2-3. 

The  10  Minute  Guide  to  MS- 
DOS  5,  by  Jack  Nimersheim 
(ISBN:  0-672-22807-6),  is  only 
an  introduction  to  MS-DOS  5, 
but  for  users  who  spend  most  of 
their  time  in  application  soft- 
ware this  guide  serves  its  pur- 
pose well.  Some  lessons  discuss 
the  DOS  shell;  most  of  the  22 
lessons  focus  on  managing  files 
and  directories. 

Katherine  Murray  and  Doug 
Sabotin 's  10  Minute  Guide  to 
Windows  3 (ISBN:  0-672-22812- 
2)  has  a formidable  challenge, 
given  Windows'  many  facets.  The 
authors  have  only  22  chapters  in 
which  to  provide  information, 
but  they  do  it  admirably,  includ- 
ing sections  on  using  the  print 
queue.  Windows  Write,  Paint- 
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Presentation  graphics  and  analysis  for  scientific  users. 


Your  technical  data  requires  more  muscle 
and  sophistication  than  basic  business 
graphics  and  plotting  packages  can 
provide.  It’s  simply  a matter  of  using  the 
right  tool  for  the  job.  In  addition  to 
publication-quality  graphics,  you  need 
powerful  analysis  tools  and  capabilities 
such  as  Graftool’s  ■ Intelligent  Data 
Cursor"  to  read  out  data  points  on  curves 
& surfaces  ■ Linear  & non-linear  curve- 
fitting ■ Unlimited  zoom  & rotation 

■ Multiple  axes  in  linear,  log,  or  proba- 
bility scales  ■ Advanced  data  handling, 
allowing  over  268,000,000  data  points 

■ Powerful  scientific  spreadsheet  which 
can  directly  read  your  Lotus  or  ASCII  files 


■ Unrestricted  placement  of  graphs  & text 

■ Direct  compatibility  with  Microsoft  Word 
& WordPerfect. 

With  Graftool,  all  this  power  and 
flexibility  purr  quietly  under  the  hood, 
while  pop-up  menus  and  push-buttons 
bring  an  ease  of  use  previously  unheard 
of  in  scientific  software.  Just  “point  & 
process”  with  increased  productivity  and 
greater  understanding. 

GRAFTOOL — the  right  tool  for  your 
technical  solutions. 

GRAFTOOL  $495. 

■ Interactive  demo  available 

■ Academic  discounts. 
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VISIONS 


Call  Tbll  Free  for  Details 

1-800-7294723 

2780  Skypark  Drive,  Torrance,  CA  90505 
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Echo?ce 


March  26.^ 


Easily  create  complex  curves  & 
surfaces  with  the  graphical  Formula 
Solver.' 


Generate  contours,  surfaces,  and  cross 
sections  from  random  X,  Y,  Z points. 


Choose  from  26  graph  types  for 
business,  technical.  & scientific  data. 


Filter  Response 


IhSync 


xTvfz 


Launch  of  the  Space  Shuttle  Discovery 


E=mc2 


NEW  push-button  mouse-menus 
allow  easy  access  to  frequently  used 
features. 


Automate  customized  graph  creation 
with  pre-recorded  macro  & batch  files 


Integrate  2-D  and  3-D  data  on  a single 
graph  to  add  meaning  and  impact. 
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brush,  and  the  Desktop  accesso- 
ries. Murray  and  Sabotin  also  do 
a competent  job  in  the  10  Minute 
Guide  to  WordPerfect  5.1  (ISBN: 
0-672-22808-4).  another  22-chap- 
ter guide  that  leads  you  from 
simple  editing  to  working  with 
fonts,  aligning  text,  and  adding 
headers  and  footers. 

As  a group,  these  books  ac- 
complish their  goals  and  a bit 
more.  Each  is  an  adequate  tuto- 
rial for  both  beginners  and  inter- 
mediate users.  The  SAMS  10 
Minute  Guides  go  beyond  key- 
board quick-reference  templates 
and  are  a valuable  first  line  of 
reference  material. — Bruce  Brown 


SAMS  10  Minute  Guides 

$9.95  each.  MacMillan  Computer 
Publishing.  11711  N.  College  Ave., 
Carmel.  IN  46032;  800-428-5331. 
317-573-2500. 
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Microsoft  Doesn’t  Reveal  All  in  its  New 
DOS  5 Programmer’s  Reference 


Many  people  don’t 
realize  that  DOS  is  re- 
ally the  world’s  most 
challenging  adventure 
game.  The  goal  of  this 
adventure  is  to  discover 
the  hidden  software 
hooks  that  Microsoft 
purposely  leaves  un- 
documented. The  new 
Microsoft  MS-DOS  Programmer  s 
Reference  doesn’t  fully  docu- 
ment DOS,  but  it  is  a welcome 
small  step. 

Roughly  half  of  this  464-pagc 
DOS  5 reference  is  a list  of  the 
MS-DOS  system  calls,  the  so- 
called  INT  2 1 functions.  The  other 
half  discusses  the  file  system, 
memory  management  facilities, 
character  input  and  output  sys- 
tem, and  device  drivers. 

The  book’s  best  features  are 
its  coverage  of  the  new  DOS  5 


greatly  expanded  cov- 
erage of  the  INT  2F 
multiplex  interface, 
which  is  increasingly 
important  to  TSR  pro- 
grams. Programmer’ s 
Reference  also  details 
the  structure  of  .EXE 
and  .COM  executable 
files,  but  it  neglects  to 
cover  .OBJ  object  files  or  .LIB 
library  files.  Other  omissions 
include  any  coverage  of  DPMI 
(the  DOS  protected  mode  inter- 
face). and  tile  redirector,  file  shar- 
ing, EMS,  ROM  BIOS  system 
call,  and  standard  mouse  inter- 
faces. These  topics  are  impor- 
tant to  DOS  programmers  and 
are  covered  in  most  references. 

The  coverage  of  the  INT  2 1 
functions  seems  exhaustive  at 
first,  but  careful  examination 
reveals  many  holes.  In  compari- 


task-switching  interface  and  the  son,  Andrew  Schulman’s  book 


Undocumented  DOS  (Addison- 
Wesley,  1990)  covers  38  func- 
tion calls  that  are  undocumented 
in  the  Microsoft  reference. 

The  coverage  of  the  INT  2F 
multiplex  interface  fares  simi- 
larly. Microsoft  documents  33 
multiplex  functions,  while 
Schulman  details  172.  The  strong 
point  of  the  Microsoft  MS-DOS 
Programmer' s Reference  is  its 
list  of  possible  error  return  codes 
for  each  function. 

If  you’re  a DOS  program- 
mer, you  need  this  book,  if  only 
for  its  information  on  the  task- 
switching interface.  But  what  we 
really  need  is  a book  from  Mi- 
crosoft that  will  tell  us  all  about 
DOS. — Kaare  Christian  ■ 


Microsoft  MS-DOS 
Programmer’s  Reference 

by  Microsoft  Corp.,  $24.95, 

Microsoft  Press,  One  Microsoft  Way, 
Redmond.  WA  98052;  1-800-677- 
7377.  ISBN:  1-55615-329-5. 
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Enter  a customer  number  and 
FormWorx  automatically  links  up  the 
customer's  name,  address,  telephone 
number,  and  other  information. 


If  you've  typed  it  once,  there's  no  need  to  type  it 
again.  FormWorx  captures  data  the  first  time  a 
form  is  filled  in.  Data  entered  into  one  firm  can 
be  automatically  looked  up  to  fill  other  forms. 


FormWorx 
for  Windows 
can  auto- 
matically 
create  a 
database  in 
the  image 

of  the  form, 

linking  the 
database 
and  form 
together. 


Validation  features 
check  data  against 
list  of  allowable 
mines. 


\Math  is 
performed 
automatically 


Data  in  the  forms 
you  need. 

Introducing  FormWorx  for  Windows. ..the  most  complete  forms 
system  ever  offered  in  a single  package.  Organize  information  the 
way  you  need  it,  using  these  five  essential  forms-processing  elements: 

■ WYSIWYG  Forms  Design.  Create  professional- 
looking forms  that  satisfy  the  most  stringent  industry 
and  government  specifications. 

■ Effortless  Data  Entry.  Reduce  typing,  minimize 
errors,  and  ensure  accurate  forms  fill-in  using  lookup, 
validation,  math,  branching,  sequencing,  and  a host  of 
other  features. 

■ Industry-standard  Data  Format.  Utilize  existing 
data  resources  - FormWorx  reads  and  writes 
dBASE.DBF  files  directly.  Easily  view  your  data, 
change  it,  or  add  to  it. 

■ Convenient  Data  Management.  Organize  and  maintain  your 
data  files  using  sort,  index,  import/export,  and  other  database 
functions. 

■ Over  500  Ready-to-use-Forms.  Use  as  is  or  customize.  You  may 
never  have  to  design  a form  from  scratch! 

FormWorx  for  Windows.  For  only  $299.95,  it’s  the  most  cost 
effective  way  to  get  data  into  the  forms  you  need. 

To  order,  or  for  the  dealer  nearest  you,  call 
toll-free  1-800-851-2917  . Ext.  M700, 
7am-5pm  PST;  outside  the  US  & Canada, 
call  415-345-5900 


FORMWORX  FOR  WINDOWS 


Program  inquires  Microsoft  Windows  3.0.  FormWorx.  Fill  & File,  and  Power  Up!  are  registered 
trademarks  of  Power  Up  Software  Corp..  2929  Campus  Drive,  P.O.Box  7600,  San  Mateo.  CA 
94403-7600  All  other  trademarks  are  the  property  of  their  respective  holders. 
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See  the  Difference. 


‘Using  each  adapter  at 
VGA,  800-by-600  and 
l,024-by-768  pixel 
resolutions,  all  test 
images  were  dis- 
played crisply.  ” 


'The  image  is  the 
brightest  we’ve  ever 
seen,  even  in  the 
brightly-sunlit  new 
CADalyst  office.  ” 


CADalyst 


The  intelligence 
built  into  this  monitor 
eliminates  all  of  the 
arm  stretching  and 
wheel  turning  so  often 
associated  with  video 
mode  changes.  ” 


PC  Magazine 


10**88 


“ Nanao  thoughtfully 
places  the  seven  most- 
used  controls  on  the 
front  of  the  monitor, 
unobtrusively  tucked 
below  the  faceplate.  ” 


••  Macworld 


NANAO  ’3-Smi-^. 


See  the  difference  that  the  industry  experts 
agree  has  set  the  Nanao  FlexScan  9080i 
apart  from  other  monitors. 


The  Difference  Will  Impress  You. 


Color  yourself  impressed  by  the  Nanao  FlexScan  9080i's 
multiscanning  abilities  and  high  resolution.  The  1 280  x 1 024  non- 
interlaced resolution  increases  productivity 
and  enhances  graphics  applications 
beyond  compare.  Its  high  refresh  rate 
(74Hz)  is  easy  on  the  eyes.  And  with 
sharper  text  and  brighter  colors,  the  9080i 
delivers  the  high  quality  professionals 
need.. .and  want! 


The  Difference  Will  Excite  You. 


The  Difference  Will  Comfort  You. 


Sometimes  for  high  performance  you  need  to  give  up 
creature  comforts.  But  not  with  the  9080i.  Sit  back  and  I 
relax  in  front  of  your  Nanao  monitor  and  its  convenient 
front  control  panel.  Almost  every  adjustment  is  within 
your  reach.  Nanao  FlexScan  monitors  even  align 
themselves  with  the  Swedish  MPR  standards  of  low 
radiation  emissions  and  give  you  an  anti-static  coating, 
fulfilling  your  ergonomic  needs. 


See  the  family  of  monitors  ready  for  the  next 
step  in  high  resolution.  To  see  the  difference 
for  yourself,  contact  your  local  Nanao  dealer  ort 
call  us  at  1-800-800-5202. 


Get  excited  about  doing  what  you've 
always  wanted  to  do  with  Windows  on 
the  9080i's  larger  16-inch  screen  area.  Highly  compatible, 
in  compliance  with  the  Video  Electronics  Standards 
Association.  Convergence  & pin-cushioning  controls. 

Dual  inputs  for  two  computers  or  two  boards.  The  little 
differences  that  make  for  an  exciting  new  monitor. 
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NANAO 


® 


NANAO  U.S.A.  CORPORATION 

23535  Telo  Avenue 
Torrance,  California  90505 
(213)  325-5202 

See  Us  At  COMDEX , Booth  #H7662 


"Cutting  Edge"  images  created  by  Joe  Lorerumi  Valerie  Bernescut  Huntington  Beach  "Living  Room"  image  created  by  Neolun,  Pasadena  NANAO  and  FLEXSCAN  are  registered  trademarks  of  Nanao  USA  Corporation 
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Reviews  of  the  Latest  Tools  for  the  PC  Programmer 


C-scape  386  Boasts 
Flexible  Data  Entry  Functions 

C-scape  386  with  the 
address  of  a field  func- 
tion structure.  The  struc- 


, s.  ape 


Today's  applications 
usually  consist  of  core 
functionality  sur- 
rounded by  an  event- 
driven.  multiple-win- 
dow, pull-down  menu 
interface.  In  addition, 
an  application  that  ac- 
cepts input  must  be 
friendly  yet  have  a ro- 
bust data  validation  scheme. 
Providing  all  of  this  requires  a 
large  amount  of  user-interface 
code.  Enter  the  C-scape  386 
Interface  Management  System — a 
library  of  C functions  that  pro- 
vides support  for  data  entry, 
windowing,  and  menus. 

C-scape  386  is  a superset  of 
the  DOS  version.  It  requires  a DOS 
extender,  which  lets  applications 
take  full  advantage  of  all  installed 
memory,  and  includes  libraries 
compiled  for  use  with  DOS  ex- 
tenders from  Phar  Lap  Software, 
Ergo  Computing,  and  Rational 
Systems.  To  use  the  Phar  Lap  and 
Ergo  libraries,  you’ll  need  either 
the  Watcom  C386  compiler  or 
MetaWare’s  High  C Compiler. 
To  use  the  Rational  libraries,  you'll 
need  Microsoft  C 5. 1 or  later,  or 
Borland’s  Turbo  C 2.0.  For  this 
review  I tested  C-scape  386  with 
Phar  Lap’s  386IDOS-Extender  and 
Watcom 's  C386  compiler. 

C-scape  is  particularly  strong 
in  its  data  entry  abilities.  Its  data 
entry  prowess  begins  with  fields 
that  are  defined  using  a variation 
on  C’s  pr  int  f statement.  Fields 
can  be  used  to  enter  almost  any 
type  of  data,  and  can  contain  both 
writable  and  nonwritable  posi- 
tions. For  example,  a field  speci- 
fication for  a phone  number  might 
contain  (###)  ###-####.  where 
each  # represents  a writable 
position.  When  a field  gets  con- 
trol, the  cursor  skips  over 
nonwritable  positions. 

For  each  field,  you  provide 


ture  consists  of  point- 
ers to  five  functions  that 
C-scape  386  will  call 
to  handle  data  entry  and 
conversion.  Each  func- 
tion has  a specific  call 
interface  and  responsi- 
bility. 

The  senter  (screen  enter) 
function  converts  a Field’s  native 
data  type  to  a string  for  display. 
Upon  entering  a screen,  C-scape 
386  calls  each  field’s  senter 
function  before  placing  the  cur- 
sor in  the  first  field.  Another 
function,  f enter  (field  enter), 
is  called  upon  entry  into  a field. 
It  can  perform  field  level  “on- 
the-way-in”  processing,  such  as 
changing  the  cursor  size  or  dis- 


next field  when  the  Down  Ar- 
row key  is  pressed.  When  you 
attempt  to  leave  a field,  the  f exit 
(field  exit)  function  is  called.  It 
can  perform  field-level  valida- 
tion and  will  not  allow  a field  to 
be  exited  if  the  validation  fails. 
Finally,  the  sexit  (screen  exit) 
field  function  is  used  to  convert 
all  of  the  fields’  strings  back  to 
their  native  types. 

It  is  this  field  function  mecha- 
nism that  gives  C-scape  386  a 
great  deal  of  extensibility.  Since 
each  field  has  its  function  struc- 
ture specified  as  part  of  its  defi- 
nition, you  can  customize  field 
processing  by  writing  custom 
functions,  creating  a custom 
function  structure,  and  binding 
it  to  a field  instead  of  using  one 
of  C-scape  386’s  built-in  field 
functions. 

For  instance,  to  create  a cus- 
tom field  that  uses  the  gray  Plus 
and  Minus  keys  to  do  some  spe- 


C-scape 386’s  flexibility  lets  you  build  custom  functionality 
into  your  data  entry  screens. 


playing  a prompt. 

The  fkey  field  function  is 
called  to  accept  user  input,  and 
is  responsible  for  getting  and 
acting  upon  keystrokes.  For 
example,  the  fkey  function  can 
tell  C-scape  386  to  move  to  the 


cial  processing,  simply  create  a 
custom  fkey  function  and  plug 
its  address  into  a field's  field 
function  structure.  C-scape  386 
comes  with  a long  list  of  built- 
in  field  functions,  such  as 
string_funcs  for  strings,  date_funcs 


for  entering  dates.  money_funcs 
for  entering  dollars  and  cents,  and 
so  on. 

Before  you  can  use  fields,  you 
must  create  a MENU  object.  This 
is  where  C-scape  386’s  terminol- 
ogy becomes  confusing.  A MENU 
object  is  not  a menu  in  the  tradi- 
tional sense,  but  rather  an  object 
(in  the  object-oriented  sense)  in 
which  you  lay  out  the  structure 
of  your  screen.  First  you  create 
a MENU,  then  you  place  text  and 
define  fields  in  the  MENU  us- 
ing menu_printf,  the  variation  of 
C’s  printf  statement  that  I 
mentioned  earlier. 

Then,  to  make  the  screen  come 
alive,  you  create  a SED  (screen 
editor)  object  based  on  the  MENU. 
It  employs  a window  through 
which  a MENU’S  fields  can  be 
acted  upon.  The  SED  also  handles 
all  screen  processing,  monitor- 
ing movement  between  fields  and 
managing  the  flow  of  control.  You 
can  have  as  many  SEDs  as 
memory  will  allow. 

There’s  more  to  C-scape  386: 
Text  editing  functions,  several 
menu  systems,  and  a method  of 
including  context-sensitive  help 
in  your  applications  round  out  this 
product.  But  it  also  has  its 
drawbacks — mainly  a steep  learn- 
ing curve  and,  at  times,  down- 
right confusing  terminology. 
However,  the  basics  are  solid,  and 
it’s  hard  to  imagine  a more  flex- 
ible approach  to  data  entry.  If 
you’re  willing  to  become  religious 
in  your  efforts,  C-scape  386 just 
might  grant  you  a profitable 
priesthood. — Sal  Ricciardi 


C-scape  386  Interface 
Management  System, 
Version  3.2 

List  Price:  $999.  Requires:  51 2K 
RAM.  DOS  2.1  or  later,  a supported 
DOS  extender  and  compiler.  Liant 
Software  Corp.,  675  Massachusetts 
Ave.,  Cambridge.  MA  02139;  800- 
233-3733. 
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There  Are  A Lot  Of 
Terrific  Reasons  To 
Take  Advantage  Of  Our 
Lowest  Price  Ever. 


Were  not  talking 
peanuts  here. 

Were  talking  a lot 
of  technology  for  the  buck. 

Industry  standard  technology. 

From  the  company  that  pioneered 
minicartridge  drives  in  1984. 

Our  AccuTrak*  Standard  tape  drives  can  back  up 
120  megabytes  or  as  much  as  250  megabytes.  On  a 
single  minicartridge. 

Available  in  internal  models  for  ATs  and  compat- 
ibles, AccuTrak  Standard  drives  can  interchange  data 
with  tape  drives  sold  by  IBM,  Compaq,  NCR,  HP, 
NEC,  Data  General,  Zenith,  and  others.  They  also 
provide  support  for  UNIX/Xenix  systems. 


As  we  said,  this  is  the 
industry  standard. 
With  every 
AccuTrak  drive, 
you  get  a free  copy  of  EzTape* 
software  for  DOS.  Experts  have  made 
EzTape  software  another  industry 
standard  because  it  provides  powerful  solutions  for 
DOS,  Windows  and  OS/2. 

EzTape  is  also  the  standard  in  networking. 
Supporting  NetWare,  LAN  Manager  and  LAN  Server, 
to  name  a few. 

You  also  receive  a free  one-year  warranty  with 
your  drive.  And  free  technical  support.  It’s  quite  a list. 

How  many  more  reasons  do  you  need? 


C 1991  Irwm  Magnetic  Systems.  Inc  . a subsidiary  o<  Archive  Corporation  2*01  Commonwealth  BlvO . Ann  Arbor  Ml  48I05-IS61  Irwin.  AccuTrak  and  ErTape  are  registered  trademarks 


Copyrighted  material 


On  The  Other  Hand 
There  Are  A Lot 
Of  Terrific  Reasons 
Not  To. 


For  a few  dollars  more, 
things  get  even  better. 

You  could  own  an 
AccuTrak  Plus  tape  drive. 

AccuTrak  Plus  is  a complete  solution 
in  a single  box.  Available  in  120  and 
250  megabyte  models,  either  internal 
or  external,  for  both  AT  and  Micro  Channel  systems. 

Along  with  your  AccuTrak  Plus  drive,  you  also 
receive  a free,  extended  length,  pre-formatted  tape 
cartridge,  a free  copy  of  EzTape  Plus  software  for 
DOS,  and  a free  copy  of  EzTape  3.0  software  for 
Windows.  Added  benefits  worth  over  $250. 

You  also  receive  a free  two-year  warranty  and 
our  outstanding  technical  support.  Also  free. 


So  the  choice  is 
yours. 

You  can  get  a 

great  deal  on  an 

- 

AccuTrak  Standard  tape  backup 
system.  Or  an  even  better  deal  on  an 
AccuTrak  Plus  tape  backup  system. 

Either  way  you'll  get  the  minicartridge  drive  that’s 
backing  up  more  computers  than  all  other  mini- 
cartridge drives  combined. 

So  call  1-800-BACKUP  1 for  the  name  of  the 
Irwin  dealer  nearest  you. 

There  isn’t  a reason  in  the  world  why  you 
shouldn’t  call  right  now. 

The  Choice  Of  Experts" 


and  Tha  Choc*  Ot  Eupwu  u a trademark  of  Irwin  Magnetic  Systems  Inc  All  other  trademarks  or  roistered  trademarks  are  the  property  ol  their  respective  holders 
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2400  BPS  DAIA  MODEM  BUYERS: 
LOOK  FOR  THE  SENDFAX  SEAL 


If  you’ve  decided  to  buy  a data  modem  to  tap  into  information  services  and  free  bulletin  boards,  or 
move  data  between  computers,  be  sure  to  look  for  the  Sendfax  seal  on  the  package.  With  Sendfax, 
you’ll  get  everything  you  want  in  a data  modem,  plus  a big  bonus.  You’ll  be  able  to  send  faxes  directly 
from  your  personal  computer. 

No  more  need  to  print  hard  copy  first.  No  more  trudging  to  the  fax  machine,  waiting  in  line,  or 
standing  there  feeding  in  paper. 

If  you  only  send  faxes  now  and  then,  the  silver  Sendfax  seal  means  you’ll  get  all  the  advantages  of 
instant,  direct  faxing  on  your  data  modem  at  little  or  no  extra  cost.  If  you’re  a frequent  faxer,  go  for 
the  gold.  For  a few  dollars  more,  it’s  so  fast  (9600  bps)  it  can  pay  for  itself  the  first  few  times  you  use 
it.  By  programming  faxes  to  go  at  night  rates,  you’ll  save  40%  or  more  on  your  phone  bill.  If  you  send 
a lot  of  long  distance  faxes,  that  adds  up  fast.  And  since  modems  don’t  wear  out,  it  will  add  up  for  a 
long  time. 

Sendfax  is  available  on  the  best  quality  data  modems  through  your  local  computer  retailer  or 
direct  mail  marketer. 


A 

V 

SIERRA  SEMICONDUCTOR 

2075  North  Capitol  Avenue,  San  Jose,  California  95132 
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Sliding  into 
The  Future 


The  advances 
in  Lotus 
Freelance 
Graphics  for 
Windows  give 
all  of  us  the 
power  to 
make  smart 
presentations 
easily. 


Once  upon  a time,  graphics  programs  were 
designed  to  produce  a single  chart  at  a time. 
And  that  wasn’t  bad. 

But  a small  Silicon  Valley  start-up  had  a 
great  idea:  Why  not  make  a program  that 
would  let  you  create  a whole  series  of  slides  at 
once,  so  you  could  store  a large  presentation  as 
a single  file.  Anyone  who  makes  presentations 
knows  that  you  usually  want  to  create  many 
slides  at  the  same  time,  and  you  want  them  to 
look  like  part  of  a consistent  whole. 

This  package,  called  PowerPoint  and  origi- 
nally written  for  the  Macintosh,  changed  the 
way  many  of  us  use  graphics  programs.  It 
defined  a new  category 
of  product,  called  desk- 
top presentation  software. 
Since  then,  PowerPoint 
has  been  acquired  by 
Microsoft  and  ported  to 
Windows,  and  its  presen- 
tation concept  has  be- 
come an  integral  part  of  most  graphics  pack- 
ages. Indeed,  almost  all  of  the  traditional  pack- 
ages, such  as  Lotus’s  Freelance  Graphics  and 
Software  Publishing  Corp.’s  Harvard  Graph- 
ics have  added  presentation  features, 
and  new  programs  such  as  Aldus’s 
Persuasion  and  IBM’s  Hollywood 
have  extended  the  desktop  presenta- 
tion metaphor  in  new  ways.  Now,  a 
new  Windows  version  of  Freelance 
Graphics  may  again  alter  the  way  we 
look  at  presentation  software. 

PowerPoint  remains  the  leading 
example  of  the  basics  of  desktop  pre- 
sentation. You  generally  choose  a 
single  master,  then  create  individual 
slides  based  on  that  master.  You  can 
pull  in  information  from  other  soft- 
ware, such  as  Microsoft  Excel  charts 
or  various  drawing  programs  (Pow- 
erPoint was  the  first  program  released 
that  supported  object  linking  and 
embedding),  or  you  can  create  graph- 
ics within  PowerPoint  with  the  in- 
cluded Microsoft  Graph  mini-application.  The 
package  has  some  of  the  best  masters  in  the 
business  and  a great  selection  of  clip  art. 

Among  the  ideas  that  PowerPoint  pioneered 
was  the  Slide  Sorter,  a way  of  easily  viewing 
and  reordering  the  slides  in  your  presentation 


on-screen  at  once,  as  thumbnail  sketches.  And, 
of  course,  PowerPoint's  spell-checker  can 
check  the  spelling  on  all  of  your  slides  in  a 
single  pass.  PowerPoint's  impact  on  the  mar- 
ket has  been  profound,  but  other  programs 
have  advanced  the  state  of  the  art,  too. 

Aldus's  Persuasion  (also  ported  to  Win- 
dows from  the  Mac),  introduced  two  signifi- 
cant advances  in  creating  a presentation.  The 
first  was  its  outliner  for  creating  a series  of  text 
charts.  It  lets  you  put  down  your  ideas,  easily 
reorganize  them,  and  even  collapse  and  ex- 
pand the  level  of  detail  you  see.  Persuasion 
then  takes  your  outline  and  automatically  cre- 
ates a series  of  text  slides  based  on  it.  Any 
changes  on  your  slides  are  reflected  back  in  the 
outline,  and  you  can  sort  your  slides  both  in  a 
slide  view  and  in  the  outline. 

Persuasion’s  other  major  contribution  was 
its  AutoTemplates,  a series  of  masters  de- 
signed for  different  kinds  of  charts  such  as  title 
pages,  text  charts,  and  charts  with  graphics. 
Choosing  a specific  template  causes  the  size 
and  placement  of  different  elements  to  change 
accordingly.  Persuasion  also  lets  you  preview 
your  templates  so  you  know  which  one  you  are 


Freelance  Graphics  for  Windows  offers  many  ease-of- 
use  features,  such  as  these  thumbnail  sketches  from 
your  symbol  library  and  prompts  in  its  master  slides. 


choosing,  and  it’s  easy  to  append  multiple 
templates  together. 

Persuasion  does  have  several  areas  that 
could  be  improved.  It’s  too  slow,  seems  a bit 
complicated,  and  has  a terrible  installation 
program.  Still,  it  is  probably  the  most  powerful 
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presentation  package  on  the  market. 

IBM’s  Hollywood  is  a somewhat  sim- 
pler program  that  follows  in  Persuasion's 
footsteps.  Like  Persuasion,  it  has  an  out- 
liner  and  creates  graphics,  but  Hollywood 
stores  its  outline  and  graphics  in  separate 
files  that  are  linked  directly  with  your 


presentation.  Another  interesting  differ- 
ence: Text  in  Hollywood's  outliner  is 
displayed  with  the  same  attributes  that  it 
will  have  in  the  slides,  a useful  feature. 
For  on-screen  slide  shows,  Hollywood 
offers  another  useful  feature  called  pro- 
gressive build  to  show  various  layers  being 
added  to  a slide,  providing  a sort  of  sim- 
plified method  of  animation. 

On  the  downside,  I found  Hollywood's 
data-chart  features  confusing.  Where  the 


other  programs  make  it  easy  to  change  a 
bar  chart  into  an  area  chart,  this  is  very 
difficult  in  Hollywood.  And  unlike  the 
other  programs  in  this  group,  Hollywood 
lacks  a slide  sorter,  a significant  limita- 
tion. In  short,  Hollywood  is  a good  first 
effort,  but  it  doesn't  really  break  much 
new  ground. 

BUILDING  ON  A SOLID  FOUNDATION 

The  newest  program  in  the  category,  Lotus 
Freelance  Graphics  for  Windows,  takes 
many  of  the  other  programs'  concepts 
(the  outliner,  multiple  masters  in  a single 
template,  and  a slide  sorter)  and  builds  on 
them  to  great  effect. 

What  sets  Freelance  apart  is  its  Smart- 
Master  feature,  which  was  pioneered  in 
the  OS/2  version  but  substantially  im- 
proved for  the  Windows  version.  With 
SmartMaster,  you  typically  start  your 
presentation  by  bringing  up  a template 
and  choosing  the  master  you  want  for 
each  slide,  such  as  a master  that  includes 
both  bullet  points  and  symbols.  When  you 
bring  up  the  master,  it  has  points  that 
indicate  helpful  prompts,  such  as  “type 
title  here.”  All  you  have  to  do  is  click  on 
the  appropriate  point  and  start  typing. 
You  can  even  click  on  an  "insert  sym- 
bol" space  and  the  program  shows  you 
your  symbol  library,  previewing  exactly 
how  your  drawings  on-disk  look.  That’s  a 
wonderful  time-saving  feature  I really  miss 
in  the  other  programs. 

Like  Lotus's  Ami  Pro  2.0  until -2-3 for 
Windows.  Freelance  has  a customizable 
icon  bar.  in  addition  to  the  toolbar  that  is 
common  to  drawing  programs.  Free- 
lance’s outliner  is  visually  quite  striking; 
it  looks  like  a yellow  ruled  notepad,  the 
kind  you  might  well  use  at  your  office  or 
school.  However,  its  outline  features  are 
considerably  weaker  than  those  in  Per- 
suasion or  Hollywood. 

All  in  all.  Freelance  is  particularly  im- 
pressive because  it  is  so  easy  to  use.  For 
anyone  who  thinks  in  terms  of  slides  and 
the  elements  on  them.  Freelance  makes 
creating  a presentation  a snap.  It 's  taken 
the  whole  category  a step  forward  in  ease 
of  use — something  we  need  more  of. 

I produce  more  text  charts  than  any- 
thing else,  and  I like  to  use  an  outliner  to 
work  with  my  ideas  before  even  looking 
at  slides.  For  that,  I still  haven’t  seen 
anything  better  than  Persuasion,  warts 
and  all.  But  for  creating  a presentation 
when  you  know  what  you  want  to  say. 
Freelance  is  much  easier.  I just  might  be 
ready  to  change  packages  again.  ■ 
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“I  run  a business. 
Every  minute 
counts.” 

When  I needed  to  save 
time  and  increase  effi- 
ciency in  my  business,  I 
chose  Real  Wo  rid®  Soft- 
ware. I was  spending 
too  much  time  on  the  - 
books  and  not  enough 
time  planning  for  the 
future. 

After  automating  with 
RealWorld  Software,  it  was  easy 
to  collect  money  owed  from  customers, 
capture  discounts  for  payments,  pay  employees,  track 
inventory,  and  print  important  reports.  It  took  minutes 
instead  of  hours. 

I can  now  concentrate  on  expanding  my  business  and 
increasing  profits.  You  can  too!  All  you  have  to  do  is  call. 


L 


(800)  678-6336 

(603)  224-2200 


RealWorld  Corporation 

Real  World  is  a registered  trademark  of  RealWorld  Corporation. 
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'the  component  list  reads  like  a 
Who's  Who  in  the  computer  world" 

-Computer  Shopper  June  1991 


For  quality  and  performance 
second  to  none,  we  include  the 
Toshiba  105mb  MK234FCF  IDE 
drive.  It  includes  an  integrated 
32K  cache  for  maximum 
throughput.  If s one  of  the 
fastest  IDE  drives  money  can 
buy;  in  fact,  it's  tested  to  be 
faster  than  similar  sized  IDE 
drives  from  Seagate,  Conner, 
Rodime  and  Quantum.  What 
about  reliability?  Toshiba  got 
the  highest  hard  disk  reliability 
rating  in  the  PC  Magazine 


1 Our  case  is  engineered  for 
i maximum  expandability  in  a 
i compact  design.  It  features  5 
i drive  bays  ana  8 expansion 
i slots,  yet  it  is  just  16.5"  wide. 
I Its  1.2mm  steel  thickness  and 
i nickel  plating  assure  strength 
: and  low  RF  noise. 


Order  our  'speed'  bundle  and  we  include 
the  incomparable  Diamond  SpeedSTAR 
VGA  board.  If  s more  than  twice  as  fast  as 
most  other  VGA  boards.  PC  Week  states: 
"SpeedStar  was  a scorcher  in  (our)  tests"  We 
also  include  the  ViewSonic  6 non-interlaced 
SuperVGA  monitor  - a quality  product 
manufactured  by  Matsushita  (Panasonic's 
parent  company). 


We  utilize  genuine 
Teac  floppy  drives,  noth 
cheap  knock-offs  in 
our  systems.  Teacs 
cost  more,  but 
customers  forget  price  s 
quickly  and  remember  i 
quality  forever. 


All  systems  include  a 
Key  Tronic  keyboard; 
the  top  name  in  PC 
keyboards.  Kev  Tronic 
costs  about  50%  more 
than  brands  such  as 
Chicony  and  others, 
but  our  customers  are 
worth  it 


The  FastData  name  is  your 
ultimate  assurance  of  quality, 
value  and  satisfaction.  Every 
single  component  listed  here 
costs  more  than  other  parts. 
Why  don’t  we  make  more 
money  and  ship  cheaper 
parts?  Because  we  have  been 
building  systems  for  over  five 
years  and  want  you  as  a 
customer  for  life,  not  just 
today. 


The  main  system  board  is  the 
single  most  important  component 
in  your  system.  Only  accept  names 
you  know  and  trust.  Both  systems 
featured  here  use  Mitac  main 
boards.  Mitac  is  the  largest 
supplier  of  its  type  to 
manufacturers  in  North  America, 
(bigger  than  Micronics  or  DTK). 
AnaMitac's  17  years  of  experience 
ensures  quality  and  innovation. 


Superior  Design  Better  Components  Full  Selection  Toll-Free  Support  On-Site  Service  Satisfaction  Assured  Order  7 Days  a WeeHs 
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You  can  have  FastData  quality  right  now  tor  near  the  price  of  an 


average  PC.  FastMicro  builds  the  best  386  PCs  because  we  use  only 
the  best  components  in  every  FastData  Personal  Computer  we  build. 
But  the  quality  doesn't  stop  after  we  build  and  ship  your  new 
system!  Every  step  of  the  way.  a member  of  the  FastMicro  team  is 
ready  to  make  your  total  computing  experience  a success. 

Other  system  vendors  send  you  searching  elsewhere  when  you 
actually  need  software  to  run  on  their  system.  Is  that 
system  support?  After  all,  the  reason  you  buy  a W‘:‘, I >)/ 
computer  is  to  run  software  on  it.  FastMicro  is  one  of  \ J 
the  largest  software  distributors  in  the  the  nation;  ""  ' j 

whatever  your  need,  the  FastMicro  team  is  standing  by  £ 
to  provide  the  solution.  ▼ 

Have  a question?  Call  us  seven  days  a week.  Our  support  engineers 
are  standing  by  to  make  your  FastData  system  perform  to 
its  greatest  potential  When  you  buy  a FastData 
Personal  Computer,  you  are  covered  by  Toll-Free 
technical  support  for  life.  And  since  we  sell  more 
g(  “j  software  that  other  computer  companies,  we  are 

W , TJr  'JO  uniquely  qualified  to  give  the  proper  support  our 
customers  deserve. 

Need  Service?  If  you  have  a problem,  we  want  it  solved  - fast.  Call 
us  Toll-Free,  we’ll  work  with  you  to  determine  what's  wrong;  in 
most  instances  we  can  solve  the  problem  right  over  the  phone.  In 
the  unlikely  event  your  system  is  down,  it's  our  goal  to  get  your 
system  back  up  - and  quick.  If  a part  has  failed,  we'll  get  a 
replacement  part  out  the  door  FedEx  the  same  day  (Mon- 
Frl)  and  we’ll  pay  to  get  the  problem  part  back  to  us 
once  you're  up  and  running.  Call  others  with  JJjT  "VX 
express  parts  replacement,  do  they  pay  FedEx  both  iff  yvi  . Yi 
ways?  Probably  not.  If  that  doesn’t  solve  the  H 


FastData  386 SX/20c  $1499 

Includes 

/ 20mhz  Intel™  386-SX  / 14"  Super  VGA  color  monitor 

processor  with  32K  Cache.  with  1 mb  16  bit  VGA  card. 

/ 2 megabytes  ol  high  speed  ✓ Add  $200  for  a 14"  non- 
RAM.  interlaced  Super  VGA  monitor 

✓ 80  mb  20ms  IDE  hard  disk.  1 : 1 with  ultratast  SpeedST AR  + 

interleave.  1 mb  VGA  wi1h72hz  refresh 

✓ 1 2mb  5.25"  and  1.44mb  3.5"  ✓ Clock  calendar,  parallel  port.  2 

floppy  drives.  serial  ports,  and  game  port. 

✓ Standard  chassis  (shown)  or  ✓ Key  Tronic  101  key  keyboard, 

mini-tower  with  keylock,  speed  / 80387-SX  coprocessor  socket, 
and  reset  buttons.  / Windows  & Mouse  add  $69. 

✓ 200  watt  power  supply  / MS-DOS  5.0. 


FastMicro  talks  service,  we  mean  it. 


Who’s  FastMicro?  We're  glad  you  asked  that  question.  FastMicro 
is  one  of  the  oldest  and  largest  direct  computer  companies  in  the 
U.S.  In  fact,  we've  been  building  our  own  line  of  PCs  for  over  five 
years.  Many  competitors  claim  years  of  experience,  we  suggest 
taking  them  up  on  it.  Go  to  your  local  library  and  look  in  the  back 
issues  of  your  favorite  PC  magazines,  where  are  they?  Every 
month,  other  direct  computer  companies  close  up  shop;  we've  seen 
them  come  and  go.  FastMicro  will  be  there  before  and  after  the 
warranty  expires. 

FastMicro  makes  it  easy  to  own  a FastData  personal 
computer.  Call  toll-free  seven  days  to  ask  a ^ t .*364 

question,  get  a price,  or  place  an  order.  Our  wSi 

system  consultants  go  through  rigorous  product  fKV'-  * § 
training,  testing  and  re-testing;  they  can  answer  %|EC«Mjr 


confuse  some  of  the  competition.  When  you  are  ready  to  do 
business  with  us,  we  want  to  make  that  easy  too.  We  take  VISA, 
MasterCard  and  the  Discover  Card  without  surcharges.  We  also 
accept  American  Express,  Cashier's  Checks  & Money  Orders, 
Personal  & Company  Checks  (with  two  week  clearance),  and 
Corporate  Purchase  Orders  (upon  credit  approval).  FastMicro 
charges  an  easy-to-compute  3%  for  shipping;  others  forget  to 
mention  in  their  ads  that  they  charge  for  shipping.  Plus  we  don’t 
charge  sales  tax  outside  of  Arizona.  FastMicro  even  ships  faster 
than  most  of  the  competition. 

So  talk  to  one  of  our  system  consultants.  Ask  your  tough  questions, 
we  think  you'll  like  our  answers.  After  all,  FastMicro  wants  you  as  a 
customer  for  life,  not  just  today. 


FastData  B86DX/33C  $1899 

Includes 

✓ 33mhzlntePu  386-DX  ✓ 14"  Super  VGA  color  monitor 

processor  with  64K  Cache.  with  1 mb  1 6 bit  VGA  card. 

/ 4 megabytes  of  high  speed  ✓ Add  $200  for  a 14"  non- 
RAM  . interlaced  Super  VGA  monitor 

✓ 105  mb  18ms  IDE  hard  disk,  with  ultrafast  SpeedSTAR  + 

1 : 1 interleave.  1 mb  VGA  with  72hz  refresh 

/ 1 ,2mb  5.25"  and  1 .44mb  3.5"  / Clock  calendar,  parallel  port,  2 

floppy  drives.  serial  ports,  and  game  port. 

✓ Mini-Tower  (shown)  or  standard  ✓ Key  Tronic  101  key  keyboard, 

chassis  with  keylock,  speed  ✓ 80387-DX  coprocessor  socket, 
and  reset  buttons.  / Windows  & Mouse  add  $69. 

/ 200  watt  power  supply  ✓ MS-DOS  5.0. 


{=»*=■ 

. 
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-800-821 


9000 


All  Systems  Include: 

I • Toll-Free  Technical  Assistance  for  Life 
r • ‘FastSHIP'  Advance  Parts  Replacement 

• On-Site  Service  or  System  Replacement 
Should  Unusual  Problems  Arise 

• 30  Day  Money  Back  Guarantee 

• FastMicro  Peace  of  Mind 
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FastMicro 
3655  E.  LaSalle  St. 

Phoenix,  AZ  85040 
(800)821-9000  (602)437-5700 
(602)437-2300  FAX 


frighted  materia! 


' Performance  That 
mproves  With  Age. 


The  world  of  tomorrow  is  full  of  uncertainty.  Your 
business,  your  competition,  the  economy  and  i 
certainly  computer  technology.  The  AcerPower  I 
486SX  personal  workstation  is  one  of  the  safest  \ 
paths  you  can  take  to  the  future... because  Acer  is 
the  company  behind  it. 

The  AcerPower  486SX  offers  you  today’s  latest 
technology  with  the  easiest  and  least  expensive 
means  to  future  growth.  Start  with  the  new 
Intel486™  SX  2051Hz  processor  whose  perfor- 
mance exceeds  today’s  386DX-33MHz  solutions  - 
and  whose  cost  is  lower.  Then  tomorrow,  when  you 
need  greater  performance,  upgrade  your  system 
to  a 486DX-33MHz  processor  using  Acer’s” 
ChipUp™  technology.  By  adding  a CPU  chip,  not  a 
module.  No  hardware  or 
software  changes.  It 
can't  get  any  easier 
x pensive 
then  tin- 
But,  your  growth 

Pa[h  'sn  1 1™'1™ to 

CPU  alone.  Memory  can  be 
expanded  to  a full  98MB  on- 
yB&r  board  using  commercial  SIMMs. 

How  about  video?  UltraVGA  1024 
x 768  x 16  colors.  Expandable  to  256  colors 
by  adding  additional  memory. 

At  a price  of  $2,495*  the  AcerPower  486SX  is 
an  exceptional  value.  We’ve  included  MS-DOS 
5.0,  Microsoft " Windows™  3.0  and  PS/2  '-style 
mouse.  Along  with  much  more  to  get 
you  started.  ^ 

The  AcerPower  486SX  is  the  smart 
investment  for  where  you  are  today  and 
where  vou  need  to  be  tomorrow. 


Your  Global  Partner  in  Computing 

Acer  AmericJ  Corporation 

401  Charcot  Avenue  • San  Jose,  Cj 
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Are 

NT  Promises 
MT  Promises? 


Microsoft  is 
promising  an 
incredible 
amount  with 
NT,  its  “New 
Technology.” 
Could  the 
company  be 
unintentionally 
overselling? 


My  uncle  Dominick  has  always  been  a kidder. 
He  got  me  to  eat  liverwurst  when  I was  a tyke 
by  telling  me  it  was  “cowboy"  liverwurst.  He 
used  to  ask  me  if  it  was  “hotter  in  the  city  or  in 
the  summer  or  in  the  cellar."  He  used  to  tell  me 
to  point  to  my  head  and  say  the  abbreviation 
for  mountain.  I loved  his  tall  tales  and  improb- 
able yams. 

If  I didn’t  know  that  Uncle  Dom  wasquietly 
retired  at  the  Jersey  shore,  I 'd  suspect  that  he 'd 
taken  a job  with  the  biggest  employer  in  Red- 
mond. Washington.  Maybe  it’s  that  clean 
Northwestern  living,  or  the  rain  or  something, 
but  it  seems  that  the  deeds  are  a little  bolder, 
the  missions  a 
little  braver,  and 
the  operating  sys- 
tems a little  more 
powerful  than 
reason  would  dic- 
tate. I’m  not  ac- 
cusing Microsoft 
of  exaggerating, 
at  least  not  on 
purpose.  But  we 
should  examine  the  enormous  task  the  com- 
pany has  set  out  for  itself  and  try  to  get  a better 
understanding  of  whom  it’s  for.  why  we  should 
care,  and  why  we  should  be  cautious. 

There 's  no  point  in  dredging  up  all  that  stuff 
about  how  OS/2  was  going  to  be  the  dominant 
operating  system  by  1989.  Instead,  let's  get  to 
the  good  stuff:  New  Technology,  or  NT  for 
short.  (It  was  briefly  called  OS/2  3.0,  if  you're 
having  trouble  keeping  track  of  all  this.)  NT  is 
nothing  less  than  the  modem  reinvention  of  the 
operating  system,  conceived  in  terms  of  the 
microprocessor  and  today’s  realities  of  func- 
tion and  connectivity. 

The  NT  effort  is  headed  by  Dave  Cutler,  the 
father  of  VMS.  Digital  Equipment  Corp.’s 
operating  system  for  its  VAX  minicomputers. 
In  some  respects,  VMS  is  arguably  the  most 
sophisticated  operating  system  out  there  to- 
day, especially  in  distributed  information  and 
large  networks  of  machines.  For  wide-area 
connectivity,  the  only  operating  system  you 
can  even  mention  in  the  same  breath  is  Banyan’s 
VINES.  One  of  VINES'  key  developers,  Jim 
Allchin,  now  works  for  Microsoft,  too. 

These  folks  are  hard  at  work  on  the  operat- 
ing system  to  end  all  operating  systems.  When 


they  announced  it  this  past  January,  it  was  a 
veritable  Swiss  Army  knife  of  features,  with  a 
promiscuous  list  of  application  program  inter- 
faces (APIs):  1 6-bit  Windows,  OS/2  Presenta- 
tion Manager.  POSIX.  32-bit  Windows,  and 
DOS.  Plus  a few  more  unannounced  APIs. 
Today,  they’re  not  so  sure  that  PM  will  be  on 
the  list  of  supported  APIs.  What  a surprise. 

WHY  IS  THIS  TIME  DIFFERENT? 

One  of  the  biggest  battles  in  Microsoft's  origi- 
nal work  on  OS/2  was  over  the  graphics  en- 
gine. IBM  insisted  on  GPI  (Graphic  Program 
Interface),  derived  from  GDDM,  its  main- 
frame graphics  API,  while  Microsoft  cam- 
paigned for  continuance  of  Windows'  GDI 
interface.  Even  after  losing  that  struggle. 
Microsoft  continued  to  tell  developers.  "Write 
for  Windows  and  we’ll  get  you  to  OS/2."  It 
never  happened,  although  Micrografx’s  Mir- 
rors technology  came  pretty  close. 

The  current  story  is  that  all  the  old  applica- 
tions will  run  under  Windows-32,  the  next 
major  release  of  Microsoft's  graphical  envi- 
ronment. It’ll  have  lots  of  OS/2-like  features, 
such  as  preemptive  multitasking,  multithread- 
ing. flat  addressing,  and  a 2-gigabyte  work- 


space for  applications — but  with  a Windows 
graphics  API.  It  sounds  suspiciously  like 
Microsoft's  initial  conception  of  OS/2. 

Where  does  this  leave  NT?  Not  on  the 
desktop,  that’s  for  sure.  First  of  all,  you’ll  need 
SMB  just  to  light  it  off.  Not  that  8MB  will  seem 
like  much  memory  by  the  time  NT  ships,  but 
it’s  a significant  barrier  to  the  installed  base. 
Second,  much  of  the  new  stuff  in  NT  is  ori- 
ented toward  secure  networks,  connectivity, 
distributed  file  systems,  and  portability.  NT  is 
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Microsoft's  gigantic  hedge  against  a world 
not  dominated  by  Intel  and  its  8Qv86  archi- 
tecture. it’s  one  of  the  two  operating  sys- 
tems intended  for  use  on  the  MIPS-pow- 
ered  ACE  machines,  the  other  being  Unix. 
And  ACE.  depending  on  whom  you  ask, 
is  either  a hot  workstation  architecture  or 
minicomputer  replacement  architecture. 
Neither  will  replace  PCs  on  most  desk- 
tops. 

As  for  backwards  compatibility  with 
existing  applications,  forget  it.  Every 
major  operating  system  vendor,  upon 
unveiling  a new  OS,  has  announced  back- 
wards compatibility.  None  have  ever  de- 
livered what  they  promised,  and  I see  no 
reason  for  this  time  to  be  different.  IBM 
was  well-intentioned  back  in  the  mid- 
sixties when  it  announced  Autocoder 
support  for  OS/360,  but  that  operating 
system  was  more  than  a year  late  and  ran 
like  a pig.  Data  General  built  backwards 
compatibility  into  the  Eclipse,  as  chron- 
icled in  Tracy  Kidder's  book  The  Soul  of 
a New  Machine,  thereby  winning  the  battle 
and  losing  the  war.  If  there  weren’t  so 
many  flavors  of  Unix,  it  probably  would 
have  taken  over  the  world  by  now. 

Microsoft  is  certainly  intent  on  its 
backwards-compatibility  purpose,  too. 
But  history  shows  that  multiple-platform 
support  is  the  enemy  of  backwards  com- 
patibility. And  NT  is  intended  to  run  on  at 
least  four  platforms.  So  I think  we  can 
safely  dismiss  the  hyperbole:  Backwards 
compatibility  is  the  first  thing  to  go  in  the 
hectic  final  phases  of  development.  Let’s 
hope  Microsoft  forgets  this  quixotic  mis- 
sion and  concentrates  on  just  a few  robust 
APIs  that  will  take  us  forward. 

Let’s  not  get  too  confused  about  NT 
and  the  desktop  either.  The  future  of  the 
desktop  is  Windows,  not  NT.  Microsoft 
has  said  that  DOS  will  continue  into  the 
foreseeable  future.  Unfortunately,  the 
foreseeable  future  in  this  business  is  about 
six  months,  give  or  take  a strategic  rela- 
tionship or  two.  Now  that  Digital  Re- 
search has  Novell  behind  it,  Microsoft 
will  probably  move  users  away  from  DOS 
as  quickly  as  possible,  touting  Windows 
as  the  multitasker  that  runs  DOS.  with 
multiple  sessions  if  you  like.  Users  will  be 
able  to  take  or  leave  the  Windows  GUI. 

If  all  this  doesn't  work  out,  Microsoft 
can  hire  Uncle  Dom  to  handle  the  result- 
ing PR  campaign:  "Only  kidding."  ■ 
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“The  ServerJet  is  the  smoothest  and  most  practical 

way  I know  to  share  a LaserJet."  Frank  J.  Derfler,  Editor 

PC  Magazine 


Here's  how  you  and  your  co-workers 
can  have  your  own  HP  LaserJet 
printers...  for  less  than  $75  per  user. 

It's  called  the  Server] et'.' 

Simply  plug  the  Serverjet  into  the 
'Optional  I/O'  slot  of  your  HP  LaserJet. 
Stretch  phone  cable,  up  to  hundreds 
of  feet,  to  each  computer.  Then,  12 
people  can  simultaneously  whooosshh 
documents  to  the  LaserJet  at  speeds  as 
fast  as  115,200  baud. 

No  more  wandering  down  the  hall 
with  diskette  in  hand. 

Or  borrowing  someone  else's  LaserJet. 

Or  wasting  time  waiting  to  print. 


The  Serverjet  is  available  in  a variety 
of  models  with  up  to  4MB  of  buffer 
memory.  And  because  your  office  may 
have  printers  other  than  HP  LaserJets, 
ASP  Computer  Products  offers  a 
complete  line  of  printer-sharing 
solutions. 

To  order  your  Serverjet  or  for  your 
FREE  catalog,  call  ASP  at: 

800-445-6190 

International  408-746-2965 


VASP 


ASP  COMPUTER  PRODUCTS.  INC. 

160  San  Gabriel  Drive,  Sunnyvale,  CA  94086,  USA 
Telephone:  408-746-2965  • Facsimile:  408-746-280* 


Scrveijet  is  a trademark  of  ASP  Computer  Products.  Inc.  / HP  LaserJet  is  a registered  trademark  of  Hewlett-Packard  Co. 
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reading  what  all  the  experts  had  to 
e choice  was  obvious  . . . Aetna* 


The  Experts  Give  Acma  Rave  Reviews  For 
Quality,  Performance,  Service  And  Value! 


Today's  leading  experts 
consistently  rank  Acma 
among  the  best!  Simply 
stated,  at  Acma,  we  build 
quality  products  that  provide 
top  performance  and  tremen- 
dous value.  And  we  stand  be- 
hind our  computers  with  FREE 
on-site  service,  a 45-day 


money-back  guarantee,  a full 
one  year  warranty,  and 
lifetime  Toll-Free  technical 
support.  We  even  load  DOS 
5.0  and  Windows  3.0  for  you. 

It  all  adds  up!  All  this  and 
guaranteed  satisfaction  make 
Acma  an  excellent  choice  - 
and  the  experts  agree! 


“THE  PERFECT 
WINDOWS  3.0 
WORKSTATION." 


•...OUR  FAVORITE 
IS  THE  ACMA 
386/25“ 


“A  SOLID  VALUE 
FOR  YOUR 
DOLLAR." 


“THE  ACMA  IS  A 
PRINCE  AMONG 
PEERS- 


Acma  Gives  You  All  These  Features  & Services. . . 


▼ 45-Day  Money-Back  Guarantee*  ▼ 

▼ One- Year  Parts  & Labor  Warranty  (Many 

Components  Covered  By  Two  Year  ▼ 
Manufacturer's  Warranties)  ▼ 

▼ FREE  One  Year  TRW  On-Site  Service  ▼ 

(Available  In  Most  U.S.  Locations)  ▼ 

▼ FREE  Lifetime  Toll-Free  Technical  Support  ▼ 
v NEWI  Tech-Support  Now  Open  Mon. -Sat.  ▼ 

▼ SPECIALI S 1 .00  Upgrade  Program  ▼ 

▼ NOW  AVAILABLEI  1 ,2GB  Hard  Drives!  ▼ 


FREE  Return  Shipping.  Of  Replacement 
Or  Repaired  Parts.* 

NOW  AVAILABLE  Programmable  Keybocrds! 
Fast  Delivery! 

48  Hour  High-Temperature  Bum-in 
DOS  5.0  & Windows  3.0**  Preloaded 
Custom  System  Configurations 
Personal  8c  Business  Leasing  Plans 
Credit  Cards  Hat  Charged  Until  Shipment 
Special  GSA  (&  Quantity)  Discounts 


Special  $1.00  Upgrades! 

800-456-1818 

Sales:  6am-7pm  M-F  & 8am-4pm  Sat.  (PST) 
Tech-Support:  7am-6pm  M-F  & 8am-4pm  Sat.  (PST) 
International  510-623-1212. 24-Hr.  Fax  510-623-0818 


i i 

l YES!  Send  me  FREE  reprints  i 
I of  what  the  experts  are  i 
l saying  about  Acmal  i 


Name 


Standard  System  Specifications  . . . 

▼ 4MB  RAM 


▼ 1 .2MB  & 1 .44MB  floppy  disk  drives 

▼ Hard  disk  drives  (see  below) 

▼ 16-blt  VGA  card  with  1 MB  RAM 

▼ 14*  Non-interlaced  Super  VGA 
monitor  (1024x768.  .28  dot  pitch) 


▼ 101 -key  enhanced  keyboard 

▼ 2 serial.  1 parallel  & 1 game  port 

▼ Windows  3.0**  (loaded)  & Mouse 

▼ MS-DOS  5.0  (loaded) 

▼ Call  for  custom  configurations, 
peripherals,  and  $1.00  upgrades! 


SX  Notebook:  1 MB  RAM.  40MB/HDD.  VGA  Display  $1,795 

386SX/20:  52MB  ide/hdd $1,595 

386/25:  105MB  IDE/HDD  $1,795 

386/33:  105MB  IDE/HDD.  64k  Cache  BESTBl/yA  WASD/  ....  $1,995 

386/40:  105MB  IDE/HDD.  64K  Cache  $2,195 

486/33  ISA:  210MB  IDE/HDD.  64k  Cache  (128k  & 256k  option)  . $2,795 
486/33  EISA:  210MB  IDE/HDD,  256k  Cache  $3,695 


e Acma  Computers  me  48501  Warn  Spnngi  Bfcd  Fremont  CAA4S39  (510)623-1212.  (510)623k»IBEox  F*»cr«»e  oraers  are  suDiect  to  approval  Nosjrcnarge 
on  VKo  oi  MaCercara  C*»  can*  are  not  charged  ixiw  me  order  ■ mcoea  *4  pneet  an<J  toec me  exons  or*  lucyec'  to  cnange  without  notice  The  IOOX 
iat»fact'on/45'Dav  Money  Bock  guarantee  coven  Acma  Diana  computers  only  (software,  pflnten.  mon»on  ana  moping  are  not  ncuaea  "Wkiaows  an a mouM 
not  mctuOea  with  noteDoce  PCs  tCustome  pays  rxpping  to  Acma  tor  parts  replacement  or  repair,  ana  Acma  pays  return  evppx'g  (cal  lor  complete  delate) 


Address. 
City 


State/Zip  _ 


Phone  ( _ 


_)_ 


L 


Please  send  me  reprints  for: 

□ 386/SX  □ 486  ISA 

□ 386/DX  □ 486  EISA 
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THE  ZEOS  '486  EISA 


"ZEOS ...  performed 
best  on  our  tests,  and 
they  offer  the  best 
overall  packages? 

— PC  Magazine, 
Editor's  Choice 

"ZEOS  speeds  to  the 
head  of  this  pack  of 
EISA  systems? 

-PC  Week 

"The  ZEOS '486 
offers  the  best 
choice  of  all? 

— Computer  Shopper 

"Outstanding? 

—PC  Magazine 


LOTUS/WINDOWS  BUNDLE! 


Be  Sure  to  ask  about 
our  Lotus  1-2-3 
for  Windows  and 
Ami  Pro  2.0  special 
Windows  Bundle! 
Included  with 
every  ZEOS 
Windows  package! 


"A  MUST  FOR  THE  CORPORATE  USER"  -PC  MAGAZINE 


Attention  to  detail  really  makes  the  differ- 
ence. We’re  talking  about  important  details, 
items  you  may  not  even  notice  at  first.  Like 
two  cooling  fans  in  EVERY  ZEOS  ’486.  And 
cabinets  Loaded  with  drive  bays.  Loaded 
too  with  300  Watts  of  power  and  a mother- 
board that  will  take  up  to  32MB  right  on 
board.  And  more. 

“SUPERLATIVE  SERVICE  AND  SUPPORT' 

“Superlative  Service 
and  Support"  That’s 
what  PC  Magazine  calls 
ZEOS’  24  Hour  a Day 
Toll  Free  Sales  and  Tech- 
nical Support  program. 
We’re  here  any  time  you 
need  us— day  or  night. 

And  that’s  only  the 
start  of  your  ZEOS  Cus- 
tomer Satisfaction  pack- 
age. Add  to  it  our  30  Day 
Absolute  Satisfaction 
Money  Back  Guarantee, 
One  Full  Year  Limited 
Warranty  and  our 
Express  Parts  Replace- 
ment Fblicy.  You’re  going  to  be  very  satisfied. 
We  don’t  just  say  it.  We  Guarantee  It! 
ORDER  YOUR  ZEOS  '486  EISA  TODAY) 
PC  Magazine  says  the  ZEOS  ’486  is  “a 
must  for  die  corporate  user’.’  Corporate  or 
otherwise,  the  ZEOS  Editor's  Choice  '486 
EISA  is  the  one  for  you.  So  why  not  pick 
up  the  phone  and  give  us  a call  right  now? 
Your  own  expert  Systems  Consultant  is 
waiting  here  to  help  you  tailor  your  new 
ZEOS  '486  EISA  just  as  you  want  it.  Your 
absolute  satisfaction  is  Guaranteed! 

CALL  NOW  TOLL  FREE 

800-423-5891 

DONT  FORGET  THE  OPTIONS) 

ZEOS  has  them  all.  Starting  with  blaz- 
ing 32-bit  EISA  cards  and  every  other  high 
performance  option  you  could  possibly 
want.  On-site  service  is  available  too.  Call 
800423-5891  for  details. 

Purchase  orders  from  fortune  1000  cum  panics,  governments  and  institutions  subject  to  approval.  Leasing  programs  available.  AD  prices  and  specifications  subject  to  change  without 
notice.  Please  call  to  confirm  pricing,  specification  and  warranty  details.  The  following  are  trademarks  oftneir  respective  corporations.  ZEOS  and  Z-Card  of  ZEOS  International  Ltd. 
C ZEOS  International  Ltd..  530  5th  Avenue,  N.W..  St.  Paul.  MN  55112  USA.  ZEOS  is  a publicly  traded  company  NASDAQ  symbol:  ZEOS 


Unleash  the  power! 
Unleash  your  own 
ZEOS  '486  EISA.  PC 
Magazine  calls  it  “out- 
standing." \i  it’s  your 
first  '486,  you  will 
quite  likely  call  it  un- 
believable. Believe  it. 
In  awarding  your  new  ZEOS  ’486  the 
coveted  Editor’s  Choice 
Award,  PC  Magazine 
said  the  ZEOS  ’486  EISA 
was  “best  on  our  tests!’ 

They  went  on  to  note  the 
ZEOS  ’486  is  “both  sur- 
prisingly useable  and 
affordable!’  But  that 
really  shouldn’t  come  as 
a surprise.  After  all,  this 
ZEOS  ’486  powerhouse 
comes  from  a family  of 
Eight  ZEOS  Editor’s 
Choice  machines.  Now 
let’s  talk  real  '486  power: 

THE  POWER  OF  EISA 
It  begins  with  the 
EISA  bus.  PC  Magazine  found  that  the 
32-bit  EISA  bus  when  combined  with  our 
EISA  disk  caching  controller  will  provide 
performance  “easily  twice  as  fast  (and 
occasionally  ten  times  as  fast)  as  an  AT -bus 
computer  with  the  same  microprocessor 
and  megahertz  rating!’  Now  that’s  fast! 

But  what  about  compatibility?  While  the 
'486  processor  offers  full  software  compat- 
ibility, the  EISA  bus  will  accept  your  present 
eight  and  sixteen  bit  expansion  cards  and 
runs  them  without  a hitch.  That’s  the  ad- 
vantage of  the  EISA  bus.  Incredible  perfor- 
mance with  complete  compatibility.  That’s 
your  new  ZEOS  '486  EISA. 

‘TWEAKING  AND  REFINING:' 

A ZEOS  HALLMARK. 

And,  speaking  of  performance.  In  their 
Editor’s  Choice  review,  PC  Magazine  noted 
“ZEOS  has  a reputation  for  tweaking  and 
refining  that  shows’.'  That’s  the  ZEOS  way. 


THE  COMPLETE 
ZEOS  '486-25MHz 
EISA  DESKTOP! 
128K  CACHE,  85MB 
DRIVE  & MORE. 

ONLY  $2995 

33MHz  Only  $3495 

■ ‘486  -2SMHz  (or  33MHz) 
CPU  with  built-in  Cache 
and  Math  Coprocessor. 
High  Speed  128K  SRAM 
Secondary  Cache. 

8-32  EISA  expansion 
slots.  Also  accepts  8-bit 
and  16-bit  cards. 

■ 1MB  of  High  Speed 
DRAM,  expandable  to 
a Total  of  32MB. 

Ultra  Fast  85MB  IDE 
Hard  Drive.  Teaca  1.2MB 
Floppy  Drive. 

Genuine  Hercules" 
brand  graphics  control- 
ler. 14"  High-Res  Amber 
Display  with  Tilt/Swivel 
base. 

ZEOS/RS  101  key  Space 
Saver  Keyboard. 

ZEOS  I/O  Card  with  Two 
High  Speed  Serial  plus 
Parallel  & Game  port. 

■ Full  Weitek"  math 
coprocessor  support. 
Rugged  ZEOS  7-bay 
desktop  case  with  300 
Watt  Power  Supply  and 
two  cooling  fans  for 
increased  component 
life  and  system 
expandability. 

Wrap  it  all  up  with  24 
Hour  a Day,  365  Day  per 
year  Toll  Free  Technical 
and  Sales  Support  on 
your  ZEOS  Hotline. 
You've  got  a winnerl 


ORDER  NOW  TOLL  FREE 

800-423-5891 

FAX  Orders  Dial:  612-633-1325 
Minnesota  Call:  612-633-4591 
TDD  (Hearing  Impaired)  Orders 
Call:  800-228-5389 
Outside  US  and  Canada  Call: 
612-633-6131 
MasterCard,  VISA, 

Discover,  Am  Exp, 

Z-CARD  and  COD. 

Open  24  Hours  a Day, 

365  Days  a year! 


CIRCLE  721  ON  READER  SERVICE  CARD 


TANDY 

Engineered  II 


Pioneering  the  notebook  PC  industry 

Tandy’s  Model  100  helped  define  this  market 
in  1983.  Users  depend  on  Tandy  for  innovative 
features  and  a rugged  case  that’s  built  to  last. 

Writing  the  future 

While  others  prepare  to  ship 
their  first,  Tandy’s  GRiD 
Systems  division  is 
introducing  the 
second  generation 
of  pen-based 
computers. 


Tandy  jointly  developed  the 
Multimedia  PC  Standard 


And  now  Tandy  is  first  to  pre- 
sent a complete  line  of  comput- 
ers with  the  added  dimension  of 
this  exciting  technology.  Tandy 
engineers  even  designed  an 
affordable  upgrade  that  brings 
multimedia  to  existing  PCs. 


-Radio /hack 
America's 
TECHNOLOGY 


A DIVISION  OF  TANDY  CORPORATION 


Tandy  created  the  first  mass-produced,  nationally  marketed  personal 
computer  in  1977,  and  has  been  a leader  ever  since.  By  manufacturing 
products  of  uncompromising  quality,  Tandy  has  built  a large  following 
of  satisfied  customers.  And  through 
innovative  design,  Tandy  continues 
to  help  build  the  future: 


The  systems  approach 
to  home  computing 

Tandy  software  engineers  designed 
special  applications  software  for 
our  home  computer;  IBM  didn’t. 
It’s  so  easy  to  use,  your  success  in 
using  any  Tandy®  1000  RL 
is  actually  guaranteed. 
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A Crock 
Is  a Crock 


Idealistic 
rhetoric  and 
misdirected 
government 
influence  over 
technology  will 
only  hurt 
progress  In  the 
long  run. 


Most  of  us  have  given  up  on  the  wacky  ideal- 
ism that  said  computers  were  going  to  revolu- 
tionize the  world.  This  malarkey  died  around 
1 985  after  a decade-long  run.  The  latest  "new" 
technology  to  have  a revolutionary  effect  on 
anything  was  the  archaic  fax  technology  dur- 
ing the  Tiananmen  Square  episode  in  China. 
Even  so,  the  system  there  hasn’t  changed  and 
there  are  a lot  of  dead  revolutionaries. 

So  just  as  I thought  the  rhetoric  was  dead, 
here  comes  Scientific  American  bringing  it  all 
back  in  a special  September  issue  called  “Com- 
munications, Computers,  and  Networks.”  The 
articles  spew  daft  New  Age  nonsense  that 
harkens  back  to  the  earliest 
days  of  personal  computing. 
Comball  stuff.  Look  at  a few 
of  the  summary  headlines  from 
three  of  the  articles.  Do  these 
words  sound  like  something 
from  a decade  back? 

■ “By  fusing  computing  and 
communications  technologies,  we  can  create 
an  infrastructure  that  will  profoundly  reshape 
our  economy  and  society.” 

■ “Computer  networks  are  forging  new  kinds 
of  markets  and  new  ways  to  manage  organiza- 
tions. The  result  will  be  a major  change  in 
corporate  structure  and  management  style.” 

■ “Tired  of  the  restraints  of  space  and  time? 
Intelligently  designed  network  products  that 
understand  the  needs  of  the  individuals  will  set 
us  free.” 

Is  this  a crock,  or  what?  It  gets  worse  when 
you  read  some  of  the  articles,  which  range 
from  a carefully  orchestrated  self-promotion 
of  MIT's  Media  Lab  (so  what  else  is  new?)  to 
Alan  Kay’s  confusing  diatribe  about  what’s 
wrong  with  education.  In  all  cases,  computers 
will  save  us  from  a terrible  fate.  Even  the 
dopey  and  idealistic  concept  of  the  “Know- 
bot”  is  seriously  discussed.  The  Knowbot  is  a 
worm-like  program  that  will  supposedly  go 
out  onto  the  networks  on  your  behalf,  explore 
databases,  and  bring  back  the  information  you 
desire.  Can  you  imagine  the  kind  of  bill  that 
would  rack  up  on  Dialog,  for  example,  if  such 
a capability  existed?  Get  real,  guys. 

When  I see  these  kinds  of  special  issues 
from  influential  journals  such  as  Scientific 
American,  I always  suspect  a hidden  agenda. 
And  there  it  was:  Senator  Albert  Gore’s  article 


entitled  "Infrastructure  for  the  Global  Vil- 
lage.” Yikes!  Shades  of  McLuhan!  Gore 
pushes  his  agenda  for  a modern  equivalent  of 
the  intercontinental  railroad:  a giganto  data 
network.  Gore  writes  that  we  should  spend  a 
ton  of  the  taxpayers'  money  for  a gigantic  data 
highway  because,  uh,  it’s  a good  idea.  Among 
other  benefits,  it  would  “bring  the  book  to  the 
child  at  home,  pictures  and  all.”  Golly  gee 
whiz!  By  the  way.  Senator,  most  of  today’s 
New  York  publishers  still  do  everything  on 
typewriters!  What  magic  will  turn  these  books 
into  data?  Hand  scanners? 

Meanwhile,  I note  that  nowhere  in  the  ar- 
ticle does  Gore  even  once  mention  ISDN.  I 
could  only  find  one  passing  mention  of  ISDN 
in  one  of  the  II  special  articles.  Here’s  a 
technology  that  should  be  implemented  as  a 
national  policy:  the  government  should  man- 
date that  the  phone  companies  go  digital. 
There’s  your  boost  for  the  communications 
infrastructure. 

Gore’s  data  highway  appears  to  be  a big 
boondoggle  and  apotential  multibillion-dollar 
fiasco.  Let’s  minimize  government’s  involve- 
ment in  technology.  I've  yet  to  be  convinced 
that  even  Gore,  who  is  considered  one  of  the 


high-tech  senators,  knows  anything  at  all  about 
computers.  Most  of  our  representatives  are 
pathetic  technophobes.  These  guys  stalled 
digital  audio  tape  and  are  keeping  digital  TV 
and  digital  radio  from  implementation.  Their 
collective  ignorance  will  do  more  harm  than 
good.  Scientific  American  should  keep  such 
blatant  opinion  pieces  out  of  the  magazine. 
When  presented  among  feature  articles  (as  this 
one  was),  they  represent  nothing  less  than 
sickening  propaganda. 
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NEIL  EVANS 

Microsoft,  MIS  General  Manager 
Products:  LAN  Manager  2.0,  SQL  Server  1.1,  Windows  JO 
Servers  installed: 532 PCs.  10VAX.  2AS400 
Workstations: 20,000  Windows  workstations  worldwide 
Business  Purposes:  Marketing,  finance,  administration,  i 
manufacturing,  distribution  arid  office  automation.  4 


The  advantages  of  Microsoft’s  client-server 
computing  speak  for  themselves. 


Just  ask  Neil  Evans,  Microsoft’s  MIS  Man- 
ager. He  can  tell  you  all  about  the  benefits  of 
Microsoft’s  client-server  computing  Because  it’s 
the  very  same  software  he  and  his  staff  use  to 
oversee  one  of  the  largest  global  PC  LANs  ever 
assembled.  The  Microsoft'  local  area  network. 

“YOU  GET  MORE  BANG  FOR  YOUR  BUCK 
ONLANMANAGERSERVERSTHANYOUDO  ON 
THE  MINICOMPUTERS.  THE  HARDWARE  IS 
4T05T0  SOMETIMES  10  TIMES  CHEAPER.” 

In  1986,  it  became  clear  to  Neil  and  his 
group  that  there  were  too  many  limitations  with 
the  minicomputer  system  they  were  using 

When  working  at  their  PCs,  people  found 
it  extremely  hard  to  get  timely  access  to  the  infor- 
mation they  needed  from  the  minis.  And  this  made 
it  difficult  for  them  to  do  their  jobs  efficiently 
Another  limitation  was  that  the  minicom- 
puter system  was  too  inflexible.  Which  meant 
changes  were  always  slow  and  costly 

So  Neil’s  group  decided  to  migrate  their 
network  to  Microsoft’s  client-server  solution. 

Microsoft  LAN  Manager  and  Microsoft 
SQL  Server  were  integrated  into  the  system  and  the 
Windows"  environment  was  used  on  the  front  end. 

On  this  platform,  Neil  and  his  group  imple- 

mented 15  major  client-server  applications,  includ- 


ing systems  tracking  worldwide  sales  and  manage- 
ment expenses.The  benefits  became  apparent 
right  away  LAN  Manager  and  SQL  Server  are 
optimized  to  work  with  Windows,  so  individual 
PC  stations  are  more  completely  integrated  into 
the  MIS  system.  It  is  now  much  easier  for  users 
to  share  information.  People  can  do  their  jobs 
more  efficiently  And  there  is  much  better  manage- 
ment reporting  for  executive  decision  making 

“WITH  MICROSOFT’S  CLIENT-SERVER 

COMPUTING  I CAN  GET  THE  RIGHT 
INFORMATION  TO  THE  RIGHT  PEOPLE  THE 
RIGHT  WAY,  RIGHT  NOW" 

If  you’d  like  to  find  out  more,  we’ll  be  happy 
to  send  you  a case  study  explaining  how  Microsoft 
migrated  to  client-server  jyg 
computing.  Just  give  us  EF 
a call  at  (800)  992-3675,  pjl 
Department  V102.  Not 
only  will  we  answer 
all  your  questions, 
we’ll  also  speak  di- 
rectly to  your  com- 
pany’s interests. 

Microsoft 


0 1991  Microsoft  Corporation.  .Ml  rights  reserved  Printed  in  the  USA.  In  the  50  United  Stales,  call  (800)  992-3675.  Dept.  VW2.  outside  the  SO  United  States  and  Canada,  call  1206)  9368661  Customers  m Canada,  call  I -1 16)  568-3503  Microsoft  and  the 
Microsoft  logo  are  registered  trademarks  and  Wwdtma  a a trademark  of  Microsoft  Corporation. 
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The  question  that  comes  to 
mind:  Why  didn’t  IBM  buy 
Digital  Research  Inc.  instead 
of  allowing  it  to  become  part  of 
Novell?  With  DR  DOS  6.0  looking  like  the  best  of  all  worlds 
and  with  a staff  who’d  love  to  work  on  OS/2,  the  company 
seems  like  the  perfect  match  for  IBM.  So  what  happened? 

I suspect  that  when  the  Novell  deal  was  announced.  IBM 
execs  slapped  themselves  on  the  foreheads  saying,  “Why 
didn't  I think  of  that?!”  Professional  observers  believe  that 
IBM  thinks  it  has  plenty  of  good  people  working  on  OS/2  and 
that  it  isn’t  interested  in  continuing  with 
DOS  anyway.  Maybe  all  the  white  collars 
at  IBM  couldn’t  get  their  rumps  in  gear. 

A rumored  twist  on  the  DRI/Novell 
deal  is  that  it’s  part  of  a strategy  imple- 
mented by  none  other  than  Lotus.  One 
gossip  says  the  old  Novell/Lotus  deal  never 
really  fell  through.  Here's  how  it  goes: 

Lotus  had  its  eye  on  DRI  to  compete  with 
archenemy  Microsoft,  but  a giant  Novell/ 

Lotus  corporation  would  have  had  to  cough 
up  much  mote  dough  for  DRI  than  a smaller 
Novell  would  be  asked  to  pay. 

Guess  again.  Truth  is  that  shenanigans 
on  the  Novell  board  are  what  really  queered 
the  Lotus  deal,  and  such  a scheme  con- 
cerning Digital  Research  is  too  convo- 
luted to  work.  Still,  imagine  a company 
made  up  of  Lotus,  Novell/DRl,  Borland 
and  Symantec.  Then  again,  you  might 
have  too  many  big  egos  to  fit  in  one  room! 

Read  This  Item  and  Buy  a 486  Dept.:  One  of  the  most 
interesting  newsletters  nowadays  is  Text  Technology,  pub- 
lished bimonthly  by  Wright  State  University — Lake  Campus 
($20  a year;  Text  Technology,  Wright  State  University,  Lake 
Campus.  7600  State  Route  703,  Celina.  OH  45822;  419-586- 
2365,  ext.  256.).  Text  Technology  specializes  in  information 
about  text  processing  oncomputers.  In  itsJuly  1991  issue(No. 
4),  the  newsletter  ran  a unique  comparison  of  relative  CPU 
speeds.  A number  of  processors  were  compared  in  various 
situations.  The  article  was  clear  in  its  recommendation  of  a 
486  computer,  saying  that  the  486  was  faster  than  you’d 
imagine  for  text  processing  and  that  it’s  the  clear  choice  for 
writers.  A 25-MHz  486  was  typically  500-percent  faster  than 
a 20-MHz  386.  For  the  few  of  you  who  think  an  8088  is 
acceptable  for  "mere  word  processing."  look  at  the  table  of 
scores  adapted  from  information  given  in  the  newsletter.  Get 
July’s  issue  of  Text  Technology  for  the  detailed  methodology. 

Eric  Johnson,  a professor  at  Dakota  State,  is  well  known  in 
the  computing  community,  and  he  authored  this  interesting 
study.  Johnson’s  conclusion  is  that  a 486  is  the  computer  of 
choice  for  people  working  with  text,  especially  if  their  work 
involves  doing  large-scale  analysis  and  manipulation  of  large 
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I bet  that  IBM 
execs  slapped 
themselves  on 
their  foreheads 
when  the  Novell/ 
Digital  Research 
deal  was 
announced. 


pieces  of  text.  This  effectively 
shuts  up  the  complainers  who 
say  that  fast  machines  are  wasted 
on  text. 

Genuinely  Interesting  Software  Dept.:  Here's  a product 
that  epitomizes  creativity.  It's  called  DeltaFile.  and  it’s  from 
hyperkinetix  inc.  (615  N.  Poplar  St.,  Orange.  CA  92667;  714- 
935-0823).  It's  the  perfect  program  for  developers.  Del- 
taFilc  takes  an  original  program  and  its  updated  code  and  does 
a bit-by-bit  comparison  of  the  two.  It  then  compiles  a third 
program,  which  is  in  the  form  of  an  executable  file.  When 
run,  this  executable  program  makes  any 
necessary  changes  to  the  original  soft- 
ware, thus  creating  the  updated  code  on 
the  fly.  700K  programs  can  sometimes  be 
updated  with  a small  20K  program,  elimi- 
nating multiple  disk  upgrades  and  mak- 
ing it  easy  to  download  an  update,  too. 
Though  not  for  everyone  at  $249,  if  you 
need  it,  it’s  a steal. 

More  Genuinely  Interesting  Soft- 
ware Dept.:  Two  coders  developed  a 
couple  of  programs  proven  to  do  the  im- 
possible: to  make  a PC  keep  accurate 
time.  One  it,  RighTime,  which  corrects  the 
flaw  in  the  computer  clock  to  keep  it 
accurate  for  weeks.  The  other  is  TimeSei, 
a program  that  dials  in  to  the  cesium- 
beam  atomic  clock  of  the  U.S.  Naval 
Observatory  to  set  the  computer  clock 
within  5 milliseconds  of  perfection. 

TimeSei  can  be  ordered  for  $35  from  au- 
thor Pete  Petrakis  at  Life  Science  Software,  P.O.  Box  1560, 
Stanwood,  WA  98292:  206-387-9788.  RighTime  is  available 
for  $25  from  its  author.  Tom  Becker,  at  Air  System  Technolo- 
gies (14232  Marsh  Lane,  #339,  Dallas.  TX  75234;  214-402- 
9660).  RighTime  will  work  with  TimeSei  and  the  cesium- 
beam  atomic  clock  to  create  the  necessary  algorithms  to 
ensure  accurate  correct-time  adjustments.  I find  it  annoying 
that  the  clocks  on  these  desktop  PCs  are  so  inaccurate.  It 
doesn't  endear  their  math  to  you,  does  it?  ■ 


rr 


RELATIVE  CPU  SPEEDS 


25-MHz  486 
Program  (seconds) 


4.77-MHz  8088  Factor 
(seconds) (difference  in  speed) 


Math  1 

1.0 

41 .4 

41.4 

Math  2 

4.8 

209.9 

43.7 

Text  1 

0.8 

33.6 

42.0 

Text  2 

0.5 

34.2 

68.4 

Text  3 

2.9 

209.4 

72.2 

Logic 

1.4 

147.0 

105.0 

Adapted  from  Text  Technology,  July  1991. 
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We  refined  the  refinements,  improved 
— and  bettered  the  best-selling 


Introducing  two  new  Quickens.  One 
adds  over  50  new  features  for  more 
power  and  convenience  than  ever.  The 
other  adds  the  advantages  of  Windows  to 
the  world’s  most  popular  financial  software. 


Introducing  new  Quicken  5.0. 


Why  friends  tell  friends  about 
Quicken.  More  people  buy  Quicken 
because  of  word-of-mouth  recommend- 
ations than  any  other  reason. 

We  think  it's  because  we’re 
obsessed  with  listening  and  responding 
to  our  customers.  We  never  stop  looking 
for  ways  to  improve  the  improvements. 

From  watching  PC  rookies  use 
Quicken,  we  developed  our  patented, 
automatic  check  alignment  system.  And 
we  discovered  ways  to  make  our  menus 
more  accessible. 


Name  just  about 
anything  you  like 
about  Quicken,  and 
we’ll  tell  you  how  it’s 
more  powerful,  more 
flexible,  faster,  and 
even  easier  now. 


\j  t/*i  i 
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New  reports  and 
flexible  reporting 
features.  Now 
you  can  collapse 
or  expand  reports 
“outline-style”  to 
see  as  much  or  as  little  detail 

as  you  want. 

A keystroke  or  a mouse  click  lets  you 
“zoom  in"  on  a number  to  see  the  details 
behind  it,  then  zoom  in  even  closer  — to  the 
transactions  behind  the  detail. 

You  can  even  reformat  a report  while  you 
look  at  it.  So,  for  example,  to  see  transactions 
by  payee  instead  of  by  date,  you  just  choose 
among  formats  on  the  new  pull-down  menus. 

No  need  to  leave  the  report  — the 
transactions  instantly  re-sort. 


Follow -Me- Home  research:  Intuit  engineers  visit 
new  buyers  to  study  their  first  session  with 
Quicken.  As  a result,  we've  introduced  a 
new  step-by-step  guide  for  those  who  <** 

want  help  getting  started. 


Each  year  we  survey  10,000  users 
to  leam  how  they'd  change  Quicken. 

These  surveys  led  to  Quicken  5.0’s 
advances  in  report  flexibility  and  automatic 
budgeting. 

With  Quicken,  you  have  the  culmination 
of  years  of  refinements...and  a future  of 
relentless  improvements. 

That’s  how  Quicken  has  grown  - from  a 
simple  checkbook 


* 


Ever  question  a number  in  a report ? One 
keystroke,  and  a new  QuickZoom  screen  pops  up 
with  the  supporting  details.  Seed  more  detail ? 
Tap  that  key  again  to  zoom  in  on  any  transaction. 


New  tax  information.  New  Loan 
Amortization  calculates  the  interest  and 
principal  automatically  each  time  you  make  a 
house  payment  and  correctly  categorizes 
each.  And  now  Quicken  automatically 
transfers  data  to  the  right  lines  in  the  right 
schedules  of  leading  tax  programs. 


Plus  much  more!  Edit  memorized 
transactions ...  make  memorized  % splits... 
find  specific  items  by  typing  in  just  a few 
characters  ...  try  user-defined  QuickKeys ... 
get  wallet-size  laser  checks ...  and  that's  just 
a taste  — in  new  Quicken  5.0  you’ll  discover 
one  pleasant  surprise  after  another. 


\ manager  into  a 
) powerful 
' financial  tool 
that  categorizes 
expenses  as  you 
pay  bills,  reports 
exactly  where  your  money 
goes,  furnishes  tax  reports, 
tracks  your  investments, 
and  keeps  the  books  for 
thousands  of  small  businesses  - 
all  with  the  intuitive  simplicity  and 
speed  of  the  original. 


Mouse  support  was  the  top  request  in  Customer 
Suggestion  cards.  It's  in  both  new  versions. 


Sew  reports  show  interest  and  principal  for  each 
house  loan...  reveal  missing  checks  at  a glance ... 
provide  tax  schedules  ready  to  submit  with 
your  returns,  and  more. 


New  budgeting  power  We've  made  the 
hardest  part  — creating  a budget  — 
simple  and  fast.  You  can  copy  one 
month's  budget  to  all  other  months  or  let 
Quicken  automatically  create  a budget  for 
you  based  on  your  actual  spending,  and 
tweak  it  from  there. 

We’ve  made  budgeting  more  precise, 
too,  with  subcategories.  Under 
“Automobile”  for  example,  you  can 
allocate  separate  amounts  for  gas  and 
maintenance.  You  can  also  budget  a yearly 
amount  for  a category  and  let  Quicken 
allocate  it  quarterly  or  monthly. 


Computer  Software 
Dtntnq  Out 
EMirtilntut 
Federal  la*  V»tholdt*| 
Gift  tipinm 
Groceries 


Simply  select 
the  new 
AutoCreate 
command  from 


the  new  pull-down  menu  and  Quicken 
automatically  fills  in  your  budget  based  on  last 
year's  spending.  Sow  play  “ what-if ” until  you 
see  the  results  you  want,  and  you  've  got  a detailed 
plan  to  meet  your  financial  goals. 
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the  improvements,  advanced  the  advances 
financial  software  in  the  world. 


And  new  Quicken  for  Windows. 


Quicken  is  simply 
the  most  powerful 
financial  software 
available  in 
Windows.  Only 
Quicken  for 
Windows  has  all  the 
familiar  features  that 
have  made  Quicken 
4.0  the  world’s  most 
popular  financial 
software.  And  adds 
features  you  won't 
find  anywhere  else. 
Quicken  is  the  only 
Windows  financial  software  that  handles  all 
your  finances,  including  your  stocks,  bonds 
and  mutual  funds.  So  you  can  get  Capital 
Gains  reports  for  tax  preparation,  and  see 
how  your  investments  have  performed 
over  time. 


No  other  Windows  financial  software 
pays  bills  electronically  via  the  CheckFree® 
payment  service  or  memorizes  your 
customized  report  settings,  saving  you  time 
and  hassle  every  month. 

Only  Quicken  gives  you  the  option  of 
automatically  memorizing  every  bill  or 
letting  you  memorize  only  the  most 
important  ones.  And  only  Quicken  gives 
you  QuickScroll™,  to  move  through  your 
register  lightning  fast. 

With  Quicken  you  get  features,  ease, 
and  power  that  no  one  else  brings  to 
Windows,  as  well  as  the  flexibility  to  do 
what  you  want. 


Biol  Blal^-I 


Quicken ’s  icon  bar  and  customizable  desktop 
put  the  most  frequently  used  Junctions  and 
accounts  at  your  fingertips  for  quick  "push- 
button" access. 

Only  Quicken  lets  you  see  multiple  account  and 
report  windows  on  screen  at  once , so  you  can 
investigate  the  detail  behind  numbers  and  easily 
plan  and  forecast. 

as  m w 
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Create  your  own  Quicken  desktop,  and  keep 
your  most  frequently  used  accounts,  lists  and 
reports  where  you  can  always  find  them  fast 


Upgrade  at  your  software  dealer — and  get  $15  back! 


Quicken  owners:  Buy  either  new  version  of 
Quicken  at  your  favorite  store  before 
December  31, 1991  and  get  $15  back. 

Here’s  how: 

1 ) Buy  either  Quicken  5.0  or  Quicken  for  Windows  at 
your  local  dealer.  (Some  stores  are  providing  the  S15 
rebate  at  the  time  of  purchase.  These  purchases  do  not 
qualify  for  another  rebate  by  mail.  > 

2)  Circle  Quicken’s  purchase  price  and  date  on  your 
store  receipt. 

3)  Turn  to  the  back  of  your  old  Quicken  manual  and  (ear 
out  the  Special  Offer  Coupon  #2. 

4)  IMPORTANT:  Fill  out  the  information  on  the  back 
of  Special  Coupon  #2.  On  the  "Additional  Information” 
line,  write  in  your  disk  size  preference  (3.5”  or  5..25") 
and  whether  you  bought:  Quicken  5.0.  Quicken  for 
Windows,  or  the  Quicken/TurboTax  combo.  (Combo 
available  in  stores  about  I I/I  1/91.) 


5)  Mail  your  original  store  receipt  along  with  your 
completed  Special  Coupon  #2  to:  Quicken  Rebate 
Offer.  5070  Santa  Fe  Street.  San  Diego,  CA  92109 

6)  Receive  your  rebate  check  for  S 15  within  6 weeks. 


Important  Information  Offer  valid  only  for  owner*  of  Qackrn  verwons 
1-4.  Rehale  good  on  retail  \tnre  purchase,  of  Quicken  VO  or  Quicken  for 
Windouwml)  (refute  good  on  one  or  the  other,  not  both)  Mail-m  rehne 
nnt  valid  for  Quicken  purchased  at  slores  giving  the  irhaie  at  the  ume  of 
purchase  Your  reenpt  musi  he  dated  hy  December  31. 1991.  and  yuurlener 
postmarked  by  January  1 5. 1992.  Original  store  receipt  and  original 
Special  Coupon  *2  must  accompany  request.  No  mechanical  reproductions, 
photocopies  tv  faxes  accepted.  Void  where  prohibited  hy  law 


SPECIFICATIONS:  IBM/DOS:  Any  IBM -compatible  PC  with  at  least  5I2K  RAM  and  DOS  2.0  or  higher,  a hard  disk  or  two  floppy  disk  drives,  one  of 
which  must  be  high  density  Guaranteed  to  work  with  your  monitor  and  printer  or  your  money  hack  IRM/Windnwx:  Requires  2MB  RAM.  DOS  3.0 or 
higher.  Windows  3.0  or  higher,  and  a hard  disk.  Works  with  any  printer  or  monitor  supported  hy  Windows  V0  General  Also  available  for  Macintosh. 
Feature  sets  vary.  ChcckFrcc  not  available  outside  the  U.S.  Free  technical  support  Not  copy  protected 


Keep  those  cards 
and  letters  coming. 

We  read  and  respond 
to  every  one.  Many  of 
the  best  ideas  for  Quicken  come  this  way. 


A ward-winning  design  is  no  accident.  Quicken ’s 
elastic  design  is  made  to  fit  you.  You  ’ re  never 
asked  to  change  your  financial  habits. 


Two  easy,  money-saving  ways  to  upgrade. 

1 . Get  a SI  5 rebate  when  you  upgrade  at  your  dealer,  or 
2.  Use  the  coupon  below,  or  call  toll-free 

1-800-624-8742 

24  hours  a day,  7 days  a week,  U.S.  and  Canada. 
Guarantee 

r If  you're  not  satisfied  with  any  Quicken  product  for  any  reasorcN 
simply  return  it  within  60  days  for  a full  refund 
- no  questions  asked. 

D YES,  I want  to  upgrade.  Send  me: 

_ Quicken  5.0  for  just  $29.95  or 

Quicken  for  Windows  for  just  $29.95. 

I own  Quicken  (circle)  I 1 .5  2 3 4 now 
and  I'm  including  the  original  Special  Coupon  #2 
from  the  back  of  my  Quicken  Manual. 

G YES,  send  me  Quicken  for  just  $69.95. 

_ DOS  5.0  _ Windows 

Disk  size:  _ 3-1/2"  _ 5-1/4" 

Name 


Address_ 
City 


_State Zip  _ 


Day  Phone 

□ Check  enclosed  (no  COD  or  purchase  orders) 

□ Visa  □ MC  Q AmEx  Q Discover 

Card# 

Exp.Date 

Signature 

Allow  .14  week,  tor  delivery  CA.  MN  reudenl,  add  tale*  la»  Internal  tonal 


Mail  to: 

Intuit 

P.O.  Box  3014.  Menlo  Park.  CA  94026, 
Or  Call:  1-800-624-8742 
LI.S.  and  Canada 


Ad  Cod*:  PB11W 
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Of  all  the  computer  vendors 
in  this  magazine,  how  many 
offer  you  the  assurance  of 
UL  Listing? 


One  that  we  know  of: 

ZEOS 

Every  System  UL  listed. 


For  more  information  on  ZEOS  systems 
call  800-423-5891. 
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Plug-In  PCs 


Upgradable 
computers 
make  sense 
these  days, 
but  don't  take 
your  wallet  out 
just  yet. 


Personal  computers  arc  in  general  pretty 
modular  devices.  From  the  first  IBM  PC  ten 
years  ago.  we've  been  able  to  swap,  exchange, 
and  upgrade  with  relative  ease  the  hard  disks, 
floppy  disk  drives,  monitors,  video  adapters, 
and  other  boards  inside  the  box. 

This  inherent  modularity  has  made  the 
sudden  rise  and  popularity  of  "modular"  and 
"upgradable"  PCs  over  the  past  few  months  a 
bit  odd.  Odd,  that  is,  until  you  consider  why 
manufacturers  have  turned  to  them.  And  odd, 
until  you  consider  how  well  they  seem  to  meet 
some  buyers'  needs. 

Of  course,  "relative  ease"  is — well,  highly 
relative.  For  the  PC 
maven.  popping  the  top 
on  a PC.  swapping  an 
old  20MB  drive  for  a 
new  1 00MB  one.  add- 
ing a couple  of  megs  of  memory  , then  button- 
ing the  system  up  is  a 10-minute  job,  during 
which  he  can  also  tell  three  juicy  Bill  Gates 
stories  and  advise  a passerby  on  using  SysEdit 
to  change  his  WIN. INI  File. 

But  for  the  typical  office  worker,  “going 
under  the  hood  of  a PC”  can  be  a daunting 
experience.  Far  more  of  us  are  near  the  techno- 
klutz end  of  the  spectrum  than  the  techno- 
wizard end. 

So  although  PCs  have  always  been  highly 
modular  and  highly  upgradable,  these  new 
machines  offer  a variety  of  tricks  to  make 
those  upgrades  easier. 

Now  it’s  caveat  emptor  time,  in  spades, 
because  it’s  easy  to  get  burned  with  modular 
PCs.  You  just  might  buy  the  wrong  machine  at 
the  wrong  price — one  you'll  never  upgrade. 

Two  issues  ago,  PC  Magazine  reviewed  ten 
modular  PCs  generally  representative  of  the 
breed  (October  29, 1991).  That  same  issue  also 
ran  a First  Looks  piece  on  Compaq’s  new 
Deskpro/M  line  of  modular  PCs.  I want  to  add 


some  comments  on  these  machines,  bused  on 
my  work  with  several  big  clients  who  were 
looking  at  standardizing  on  modular  PCs. 

I think  that  in  general,  modular  PCs  are  a 
good  idea — if  you  don’t  pay  a price  premium 
to  buy  one.  That’s  pretty  obvious;  they  give 
you  more  flexibility  than  nonmodular  ma- 
chines, and  any  time  you  can  gain  flexibility 
for  free,  you’re  better  off. 


The  trick  is  to  avoid  buying  a machine 
today  that  will  trap  you  tomorrow.  Because  no 
matter  how  you  upgrade  that  machine,  you’ll 
always  be  trapped  within  the  basic  technical 
standards  it  represents.  Sure,  you  can  upgrade 
this  and  that,  but  all  those  new  parts  you  drop 
in  still  have  to  live  with  some  older  ones:  the 
machine’s  bus.  for  example. 

We’re  in  a period  of  relative  calm  now  on 
the  evolution  of  technical  standards.  Sure, 
there’s  a bewildering  (and  arguably  foolish) 
array  of  new  486  chips  available.  Sure,  video 
standards  are  in  flux.  And  sure,  every  month 
we  see  increases  in  mass  storage  options.  But 
in  general,  we  know  where  we’re  headed. 

We’ll  see  a new  64-bit  bus  standard,  for 
example,  in  a few  years,  but  for  now  the  16-bit 
(AT-class)  and  32-bit  (MCA  and  EISA)  buses 
hold  sway.  They  are  likely  to  dominate  the 
Intel-based  PC  marketplace  for  some  time. 
But  it’s  still  easy  to  buy  the  wrong  standard. 

Tip  1 ; Don't  consider  a modular  PC  with 
an  AT  bus.  Buying  a modular  machine  is  itself 
a bet  on  the  future,  and  we  know  that  the  AT 
bus  is  not  going  to  be  an  important  part  of  that 
future.  That  means  buying  EISA  machines, 
since  no  truly  modular  MCA  machines  are 


available.  Yet  there  are  few  EISA-based 
modular  PCs. 

Memory  is  an  issue,  too.  Each  new  genera- 
tion of  microprocessors  ratchets  up  the  com- 
puter's overall  clock  speed.  Memory  chips 
must  then  be  faster  to  keep  up  with  the  CPU. 
We’ve  seen  random  access  memory  spiral 
down  from  the  relatively  slow  150-nano- 
second range  to  70  or  80  ns.  (and  even  lower) 
as  CPU  clock  speeds  have  increased  from  4.77 
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Technical 
calculations 
made  easy! 


all  NEW  VERSION  3.0! 


Now  it's  easier  than  ever 
to  perform  faster,  more 
reliable  engineering  and 
scientific  calculations. 

• Windows  graphics  features  make  Mathcad 
3.0  the  simple  solution  to  complex 
analytic  needs.  Dialogs,  pull-down  menus, 
and  mouse  point-and-click  capabilities  make 
it  easy  to  combine  equations,  text,  and 
graphics  right  on  your  screen  and  print  it  all 
in  a presentation-quality  document. 

• New  Electronic  Handbook  Help  facility 
serves  as  an  on-line  reference  library. 

Paste  standard  formulas,  constants,  and 
diagrams  from  searchable,  hypertext 
Electronic  Handbooks  for  instant  use  in 
your  Mathcad  worksheet 

• Symbolic  calculations  with  a simple  menu 
pick.  Use  expressions  resulting  from  sym- 
bolic derivations  in  your  numeric  calcula- 
tions or  for  further  symbolic  manipulation. 

• Mathcad  works  on  PC  DOS,  PC  Windows, 
Macintosh,  or  UNIX.  More  than  120,000 
engineers,  scientists,  and  educators 
already  use  Mathcad  for  a variety  of  tech- 
nical applications.  Applications  packs  are 
also  available  to  customize  Mathcad  for 
particular  disciplines,  including  electrical, 
mechanical,  and  civil  engineering  and 
advanced  math. 


Call  800-MATHCAD  or  use  this 
coupon  to  request  a free  3.0 
demo  disk! 

In  Massachusetts,  call  617-577-1017.  Please 
specify  diskette  size: 

3 1/2*  5 1/4* 

For  a free  Mathcad  3.0  Introductory  kit.  clip  this 
coupon  and  mail  it  back  to  us,  or  fax  it  to 
617-577-8829.  Or  circle  your  reader  service  card. 
Yes!  Tell  me  more  about  Mathcad  3.0! 

Name 

T itle 

Company  or  Institution 

Address 

City State Zip 

Phonef ) 

Mail  this  coupon  to 
Math  Soft  MathSoft.  Inc. 
x • \ i - » 201  Broadway 

Cambridge.  MA  02139 

USA  PCM  TECH  3.0 


Jim  Seymour 


MHz  to  6,  8,  10,  12,  16,  20,  25,  33,  and 
now  50  MHz.  Intel  has  100-MHz  CPU 
chips  coming  soon,  too. 

Yet  with  some  modular  PCs,  your  hoi 
new  CPU  upgrade  will  be  forced  to  work 
with  older,  slower  memory — so  you  won't 
get  all  you’re  paying  for.  Tip  2:  Don’t 
buy  a modular  PC  that  doesn’t  allow 
for  easy,  one-step  memory  swapping 
when  the  CPU  is  upgraded. 

Some  sellers  of  modular  PCs  are  blan- 
keting the  market  with  every  possible 
increment  of  CPU  upgrade.  Northgate, 
for  example,  offers  25-,  33-,  and  40-MHz 
386DX,  20-MHz  486SX,  and  33-MHz 
486DX  modules.  That’s  good  for  North- 
gate  (keep  reading)  but  may  not  be  very 
useful  for  buyers.  You  don’t  want  to 
upgrade  one  piddly  step  at  a time:  you 
want  a big  jump  in  power,  or  the  upgrade 
is  not  worth  the  cost. 

Tip  3:  Don't  be  impressed  by  a pleth- 
ora of  upgrade  choices.  Look  for  big 
leaps  in  power;  you  won’t  care  about 
buying  small  improvements. 

I said  that  a wide  variety  of  upgrade  in- 
crements worked  well  for  vendors  but  not 
necessarily  for  buyers.  Here’s  why: 
Modular  PCs  came  into  existence  because 
they  help  vendors  with  design,  manufac- 
turing, and  inventory  problems.  Now  they 
can  make  one  motherboard,  and  then  plug 
together  from  standard  parts  the  configu- 
ration you  want  at  the  time  of  the  sale.  In 
the  past,  new  CPU  chips,  even  higher- 
speed  revs  of  existing  chips,  meant  time- 
consuming  and  expensive  redesigns.  It 
also  took  time  to  produce  the  circuit  boards 
for  these  new  designs.  And  carrying  a line 
consisting  of  many  models,  each  with  a 
different  CPU  and  CPU  clock,  meant  a 
much  more  complicated  manufacturing 
process  overall. 

Designing  PCs  for  specific  chip  revi- 
sions also  meant  vendors  had  to  make 
some  risky  guesses.  If  you  thought  you’d 
sell  5,000  PCs  next  month,  you  had  to 
guess  how  that  would  break  down  among, 
say,  16-MHz  and  20-MHz  386SXs;  20-, 
25-,  33-,  and  maybe  40-MHz  386DXs: 
25-  and  33-MHz  486s;  and  maybe  20- 
MHz  486SXs,  too.  And  that ’s  just  desktop 
models.  Then  you’d  build  that  mix  of 
machines.  If  subsequent  orders  didn’t 
match  that  “build,”  then  you  carried  some 
very  expensive  inventory. 

Modular  PCs,  on  the  other  hand,  dra- 
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matically  reduce  design  time,  production 
start-up  times,  and  inventory  costs — while 
making  it  possible  to  offer  a wide  variety 
of  models.  That’s  why  we  see  this  appar- 
ently silly  range  of  “upgrade”  options: 
for  the  vendors'  convenience  in  building 
the  first  machine  we  buy. 

Let’s  move  on  to  the  economics  of 
modular  PCs.  Look  at  the  cost  of  upgrad- 
ing one  of  these  new  machines  and  it 
might  be  almost  as  much  as  the  price  for  a 
whole  new  PC  built  around  the  chip  you’re 
upgrading  to.  But  it  gets  worse:  You’re 
not  going  to  upgrade  tomorrow,  or  next 
week,  but  in  a year  or  two.  With  the  steady 
fall  in  prices  of  PCs,  might  not  that  up- 
grade actually  cost  more  than  a similar  but 
entirely  new  PC  by  the  time  you  get  around 
to  moving  up? 

Probably  not.  The  same  forces  driving 
down  the  prices  of  new  PCs  will  drive 
down  the  prices  of  upgrade  modules  as 
well.  Still,  the  prices  may  not  be  that  far 
apart.  Which  means  that  buying  a whole 
new  faster  PC  may  not  be  a bad  idea:  You 
can  sell  the  older  one  or  pass  it  on  to  a co- 
worker who  needs  a better  PC. 

But  you  won’t  know  that  until  you’re 
ready  to  make  the  upgrade  decision.  Which 
leads  to  Tip  4:  Don't  pay  a premium  for 
a modular  PC  over  an  equivalent  non- 
modular  machine.  That  way  you’ll  be  in 
good  shape  whether  you  upgrade  or  not. 

And  Tip  5:  Look  for  sellers  of  modu- 
lar PCs  who  will  guarantee  that  the 
upgrade  cost  will  never  be  more  than 
the  price  delta  between  the  model  you 
have  and  the  model  you  want  in  their 
lines.  This  still  doesn’t  mean  that  you 
won’t  buy  a second  machine,  but  it  does 
put  a price  floor  under  your  decision. 

Readers  want  columnists  to  be  pre- 
scriptive, not  merely  analytical:  “So  tell 
me  what  you  really  think!  What  should  I 
do?"  Okay.  In  my  work,  I found  one 
modular  PC  I could  recommend  unre- 
servedly to  clients.  It’s  Amkly’s  new  all- 
EISA  design,  which  swaps  memory  on 
the  same  upgrade  board  as  the  CPU  chip, 
and  which  upgrades  pricing  based  on  the 
price  difference  between  the  model  you 
have  and  the  model  you  want. 

Unfortunately,  though  Amkly  Systems 
got  everything  else  right  (perhaps  because 
it  did),  the  Amkly  machines  are  relatively 
pricey:  at  list,  for  any  given  CPU,  about 
$ 1 ,000  more  than  comparable  nonmodu- 
lar  PCs  from  other  vendors. 

Sigh.  Whether  it’s  a modular,  up- 
gradable, or  traditional  PC.  we  still  get 
what  we  pay  for.  ■ 
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Seagate's  Low-Profile  3.5"  Drives 


D 

Q ^^alance.  motion. 

Q M volume:  the 
raw  materials 
of  art— and  technology.  At  Seagate, 
we’ve  consistently  excelled  in  pack- 
ing the  features  you  want,  plus  the 
performance  you  need,  into  an  ele- 
gantly compact  package. 

Seagate's  1"  high,  3.5"-inch 
disc  drives— the  ST3120.  ST3144. 
ST3283.  ST3500  and  ST3600-offer 
performance  levels  unusual  even  in 
full-form-factor  drives.  These  ad- 
vanced drives  are  ideal  for  perform- 
ance-oriented applications  where 
size,  weight  and  power  must  be  kept 
to  a minimum,  such  as  high-end  lap- 
tops and  portable  workstations. 

Available  in  AT.  SCSI-2  and 
Fast  SCSI-2  interfaces,  the  drives 
combine  a 3.600  RPM  or  4,500  RPM 
spindle  motor  with  Zone  Bit  Record- 
ing (ZBR)  to  offer  access  times  as 
low  as  9.9  msec.  Power  consumption 
is  from  3.5  to  5 watts,  and  capacities 
range  from  106  to  525  formatted 
megabytes. 

When  creativity  and  craftsman- 
ship combine,  the  result  is  art.  For 
complete  product  specifications, 
contact  your  authorized  Seagate 
distributor  or  call  Seagate  directly  at 
800-468-DISC  or  408-438-6550. 


’Seagate 


AT  is  a trademark  of  International  Business  Machines 
Corporation.  Seagate  and  the  Seagate  logo  a re  registered 
trademarks  of  Seagate  Technology.  Inc 
O 1991  Seagate  Technology.  Inc. 
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1I00LX  I20mb  386SX 

92659 

Epson 

Equity  Portable  L T 286e 

92179 

Equity  Portable  L T 386s  * 

7565 

Leading  Edge 

Microsoft 

MS  8allPomt  Mouse 

77  0 

MicioSpeedMicroTrac 

Cell 

Thumbehna  Portable 

91 

Sharp  PC  5547 

3069 

r 7OO0  sf 

835 

PALMTOP 

Pogtrl  Hand  Held 

W.1 

Sharp  Wizard  OZ  9000 279 


NOTEBOOK 

ALP  Venture  1 6 386SX 

)6  mm  20MB 92315 

Altima  NSX386SX  TOMB 2495 

AST  Exec  386SX  40MB 2635 

Epson 

NB3S20mb 2745 

NB3-S  40mb 3999 

Ever  ex  Tempo  LX  386SX  20  1955 

Leading  Edge 

386SXI6  20mb 1989 

386SX20  30mb 2099 

Other  Models Call 

NoteStar 

286  12  20  MG  I MG.  VGA  DOS  1319 
386SX  16  60  MG.  VGA  DOS  2079 

Panasonic 

CF ■ 170 1459 

CF  270 1949 

CF-370 — 3099 

Texas  Instruments 

200020MB  929 

MOOZOMB 2013 

300040MB  TT  2175 


CD  ROM 


NEC 

CD  POM  INTCDR-36 XT/AT w/mt  9499 
CD  ROM  EXT  CDR-36  Reference  565 
CD  ROM  EXT  CDR  73  Reference  80S 

CD  ROM  EXT  CDR-73 685 

CD  ROM  INT  CDR  S3 625 


Panasonic 

Worm  940  MB. ..._ .2725 

Sony 

CD  ROM  INT  _ 419 

CD  ROM  EXT  479 

Toshiba 

CD  ROM  RDR  w/SCSI  EXT 609 


mmxnxnn: 


SOFTWARE 

Above  LAN 1235 

ACCPAC  BPI  LAN ...230 

Data  Ease  LAN  3 Pah 509 

DBase  IV  ten MB 

Direct  Access  Network  Unlimited  355 

Foxbase  Plus  LAN 399 

FoxPro  Lan  70 739 

Harvard  Graphics  LAN  Server 408 

MS  Excel  Exec  Ucense  Peck 334 

MS  Word  Ucense  Pack 174 

Paiedox  3 5 LAN 195 

PC  Anywhere  IV  IAN 366 

OAA  Network  Pack 319 

R Base  LAN  3 1 579 


HARDWARE 

Anthem 

NEI000  . SI 49 

NE2000w/o  cable 159 

Artisoft 

Lantastic  2MBPS  Starter 330 

Lentastic  Ethernet  Starter 459 

Novell 

SNA  Gateway  ELS 195 

Synchronous  Adaptor 259 

Standard  Microsystems 

All  Other  Models Cat 

Tiara  All  Other  Models  Call 

Western  Digital 

Ethercard  Plus  8 bit  Elite. 135 


CAD  & ENGINEERING 


Auto  Sketch  39 SI4I 

Design  CAD  3 0 195 

Generic  CAD  50 379 

Generic  CAD  Starter  Kit  Level  II -.95 

Math  CAD- 399 

Summasketch  12x1211 .329 

Summasketch  I2x  18  Pro  II 
4 Button— ...590 


Summasketch  12x18  Pro  II 

16  Button 599 

Turbo  Cadi — - -.79 

CalComp 

33120 34  Digl2xl2l6B 299 

33120-34  0igl2xl24B  199 

331804  Digl2xl8  48 599 


OCR/SCANNERS 

HARDWARE 

Complete 

Full  Page  GS/w  Word scan 

TTS639 

DFI 

Scanner  HS  3000* 
Logitech 

Logr  Scanman  256  for  PS/2 

145 

339 

SOFTWARE 
CAT  Reader  Pro  1/2  Page 

CAT  Reader  Pro  Full  Page 

IT  9155 

225 

Ommproot 

96 

WordPerfect  5.1 

Offers  pull-down  menus,  mouse 
support.  Tables,  an  Equation 
Editor,  spreadsheet  links,  and 
the  ability  to  print  all  characters 
in  the  WordPerfect  character 
sets,  and  still  runs  on  just  384K 


$239 


DISKETTES/TAPES 

Sony 

5.25  D/S  D/D  Disks  1 1001 
5 25  High  Density  1 1001 
Sony  Tape 

50 

87 

60  MB/5  25 

19 

HARD  CARDS 

Plus  Development 

II XL50  MB S365 

IIXL105M9 « 555 

II 80  MB  499 

Other  Models — Cad 


Amdek 
All  Models 

Call 

Aamazing 

12'  MM  1299 

75 

74'  MM  1488 

99 

74"  CM  8484  EX 

315 

Mitsubishi 

XC  1410  C EGA 

399 

XC 1429  C VGA 395 

Other  Models Caff 

NEC 


Multisync  4DS 

tt  995 

Pnnceton 

Sony 

Zenith 

ZCM 1492 399 


Correct  Grammar 

Add  power,  precision  and  clarity 
to  your  writing?  Correct 
Grammar  is  the  only  grammar 
checker  that  checks  sentences 
for  errors  in  grammar,  spelling, 
style  and  readability  - all  during 
the  same  pass  through  a 
document. 

$64 


COPROCESSORS 

Cyrix 

Intel 

80C287  XL  T ( For  Pane  CF270I 
80387  OX  18 

79 

799 

80387  SX  18 

779 

Spanish  Assistant 

Translates  simple  English  text, 
provides  powerful  reference 
tools,  and  makes  it  easy  to  add 
foreign  characters.  French. 
German  and  Italian  Assistants 
also  available 


$45 


Copyrighted  material 


Money  Matters 

Award-winning,  easy-to-use 
software  is  packed  with 
powerful  features  like  check- 
writing invoicing,  financial 
reporting,  and  automatic  bank 
reconciliation  Money  Manors 
is  designed  specifically  for 
small  businesses 

$36 

PRINTERS 


LASER 

Canon 

LBP 4 Laser 

Epson 

7000  Laser 

7500  Laser 

Hewlett  Packard 

l aser  Jet  IIP — — - 

Laser  Jet  III 

Laser  Jet  III  P 
IBM 

Laser  Printer  15  ppm I 

LaserPnnter  110  ppm I 
NEC 

Sihntwnter  II  Model  90 
Obdata 

OL  *00  Pat 

01  800  - 

OL  820 

OL  830 


0L8 

Panasonic 
4 *20  Later  w/CABT 
QMS 

PS  410  lam 

Texas  Instruments 
Micro  Laser  Postscript  17  Font.  . 
Micro  Laser  Postscnpt35Font.... 
Toshiba 

All  Models 

DOT  MATRIX 

Citizen  Printer 

200CX 

2006X15 

CSX  130. 

GSX  HO  »• 

CSX  140780 

HSPSOO  

Other  Models 

Epson 

FX8S0 

10200. 

10570 

10070- - — 

LOII70. 

1X010 

Other  Models 
NEC 

P3200  

P3300 - — 

P6300 

P9300 

Okidate 
182  Turbo 

320  ML  Par - 

321  Ml  Par 

390  Phs 

391  Plus  

393  Plus  Color 

Other  Models  — 


S789 

909 

1935 


1419 

1525 


1199 
1329 
1 555 


BOARDS 

ATI 

VGA  Wonder  XL  2S6K .... 

VGA  Wonder  XL  51 2K 

RAM  3000  Deluxe 

RAM  8000  

Hercules 

Graphics  Station  1 MB 
Other  Models 
Intel 

Above  Board  ♦ 5I2K  Plus 
Above  Board  • w/2MG  P/S 
Above  Board  * w/2MG 
Expands  to  8 MG 
Inboard  386  PC  1 1 MCI 


Other  Models 
Orchid 

175 

Paradise 

VGA  . 256K 

105 

VGA  . 16 

125 

Video  7 

CorelDraw  2.0 

"The  World's  Finest  PC 
Illustration  Software* 


$359 


MICE 

Kensington  Expert  Mouse  Bus ..SI  10 

Kensington  Expert  Mouse  PS/2/SER  ...95 
Logitech  Mouseman  Bus 

Right  Handed SB 

Logitech  Mouseman  Serial 
Right  Handed  IT  59 

Logitech  Mouseman  Serial 
Cordless  102 

Logitech  Trackman  Bus - 81 

Logitech  Trackman  Sena! 75 

Logitech  Trackman  Portable 93 

MS  Ballpoint  Mouse  HO 

MS  Bus  or  Serial  Mouse  1 0 95 

MS  Bus  or  Serial  w/WmdOws  30  1*2 

Microspeed  PC  Tree  Bus 82 

Miciospeed  PC  Trac  Ser  or  PS/2  70 

Mousepen  Pro  ■ PC -SI 

Omm  Mouse  II  Bus.- — — 48 

Omm  Mouse  II  Senal 37 

PC  Trac  Ball  Serial <5 

PC  Trac  8 all  Bus SB 

KEYBOARDS 

Keytronics 

KB5I5I — SI  1 5 

KB  101  Plus 95 


1123 

11241 n 299 

tm~ — - — i59 

1624 385 

ISB5 379 

2624 - - 465 

Other  Models -Cad 

Star  Micromcs 

NX  1001 145 

NX  1020  Rainbow 190 

NX  1500..  289 

NX  2420  Rambow 305 

Other  Models Cat 

OTHER 

BJ  I0EX 8335 

150  Plus 330 

Seiko 

Smart  Label  * Pnnter 165 

SOUND  BOARDS 

Creative  Labs 

SoundBlaster  TT  S 105 

Sound  Blaster  Pro 185 

Sound  Blaster  Micro  Channel 205 

Sound  Blaster  Midi  Kit 49 

AdLib 

Music  Synthesizer  Card 72 


Microsoft  Office  for  Windows 

Brings  together  the  powerful 
features  of  Microsoft  Word, 
Microsoft  Excel,  the  Microsoft 
PowerPoint  presentation 
graphics  program,  and  Microsoft 
Mail  in  one  convenient  package 


$449 


COMMUNICATION 

HARDWARE 

ATI 

2400  ETC  INT  w/SW. 8129 

2*00  ETC  EXT  149 

Cardinal 

2400  INT  W/MNP5 115 

2400  INT 55 

Other  Models ——.Cat 

Complete 

4800 109 

9600 235 

Communicator .290 

PC  Portable  Fax -295 

Evercom  12  INT - 49 

Evercom  24  INT  w/MNP  . 65 
Everlax 24/96  INT  255 

Other  Models — Cat 

Hayes 

I200B 135 

2*00  B 225 

2400  EXT  319 

2*00  ♦ Personal  Modem  130 

Pocket  E dihon  2*00  109 

9600V  Senes  EXT  485 

Other  Models  Call 

Intel 

2400  B Classic  135 

2400  EXT  165 

2*00  PS/2  219 

Sahslaxtion  Classic  310 

Practical  Peripheral 
2400  B w/Ouickhfik  79 

2400  INT  w/MNP  159 

2*00  SA  195 

9600SA 44 9 

Pocket  Modem  ..—  105 

Other  Models —JCall 

Prometheus 

2400  8 w/Soltware  59 

2400GEXT 145 

Pro  Modem  9600  ♦ EXT 695 

Other  Models  Call 

U S Robotics 

Courier  2400  EXT  265 

Courier  2400  EIMNPI  315 

Couner  Dual  Standard  EXT  815 

Courier  HST/PC  INT  14  4 565 

Courier  HST  144  EXT. 569 

Zoom 

2400  EXTV  42  Bis  IT  149 

2400  EXT  65 

2*00  EXT  w/*800  tax  69 

2400  EXT  w/9600  la*  75 

2*00  IN  T w9600  Send/Rec  105 

Other  Models  Call 


TERMINALS 


DataPerfect  2 2 

Menu-driven  relational 
database  for  powerful  but 
simple  applications.  Users  may 
create  as  many  as  80  files  per 
database,  16  million  records  per 
file,  and  80  fields  per  record 
Network  versions  available 


$275 


DISK  DRIVES 


Archive 

5540142MB  w/Tape 

55801 80/1 25MB  w/Tape 

Conner 

42MB  28MS  IDE 
104MB  25MS  SCSI 
Iomega  I Bernoulli I 
Beta  *4  MG  Transportable 
Beta  88  MG  Dual  *4 
Beta  44  MG  Insider 
180  MB  Dual  90 5 25 EXT 

Other  Models 

Maxtor 

7080  80MG  IDE  w/CNT 
LXT  2I3A  200MG  IDE  w/CNT 
Micropolis 

385MB  SCSIHH 

765MB  SCSI  FH 

Other  Models 
Mountain 

TO  434040MB  INT 

TO  4*40  40MB  EXT  _ 

Seagate 

STII02A  89  M6 

STII44A  124  MG 
STI239A  211  MG 
Other  Models 

Teac 

35*  1 44  MG  AT 

525*  12MGAT 

Toshiba  3 5 1 * MG 


PCMI12991 

ORCLE  206  ON  READER  SERVICE  CARD 


36* 

TAPE  BACKUP 

Coloredo  Memory  System 

Jumbo  60/120  INT 

Irwin 

TT  235 

Pizazz  Plus 

Capture  and  enhance  any 
screen  image.  Pi2822  Plus 
supports  dozens  ol  video 
adapters,  over  425  different 
printers  and  is  compatible  with 
all  popular  PC  software. 


S65 


COMPUTERS 

DESKTOP 

AIR 

Business  Veisa  386/33  4101  TT  SI  619 

Power  Flex  286/40MG 909 

AST 

All  Models Cat 

Compaq 

386  20E  Model  1/35  DR - 2339 

386  20E  Model  60/3  5 DR  3759 

386S  Model  1/3.5  OR... 1755 

IBM 

Model  30/286-  EOI  1 305 

Model  30X86 E2I  1535 

Model  30,786  E3I  1645 

Model  55SX  061  1789 

MIT  SYSTEMS 

All  systems  come  with  I 2 MB  5 25' 

Floppy  Orive.  I MB  RAM,  Parallel,  2 
Serial,  Gamo  ports.  00S  501  and  Focus 
2001  Keybrard 

286- 16  w/  14 ' VGA  52MB  HD, S989 

386SX20/32C  w/  14'  VGA  52MB  HD  1 189 
386  75/VC  85MG  2MB  14’  VGA  1459 

386-33/128C.  2MB.  130  MB  HD.  14'  SVGA 

Midi  Tower 1789 

386-40/I28C.  2MB,  130  MB  HD.  14'  SVGA 

Midi  Tower 2189 

486SX2Q/64C.4MB.  14'  SVGA  213  MB 

HD.  Midi  Tower 2269 

486  33/256C.  4MB.  14' SVGA  340  MB 
HD.  FullTower 2359 


PackRat 

Awarded  PC  Magazine's 
Editors'  Choice.  PackRat  is  a 
powerful  personal  information 
manager  that  makes  it  a snap  to 
manage  names,  phone  numbers, 
calendars,  meetings,  to-do  lists, 
notes  and  much  more 


$235 


SHIPPING 


Most  orders  shipped 
in  24  hours... 
with  FREE  Federal  Express 

|Hpp mb  You  pay  the  ground 
r shipping,  we  pay 

the  air  difference! 


PRICE 


^ A decade 

of  lowest  prices 
on  the  products 
you  want 


CONFIDENCE 


You  can  depend  upon 
receiving  your 
product  in  a timely 
and  secure  manner; 
We  won't  charge  your 
card  until  we  do. 


CONVENIENCE 


SELECTION 


When  you  see  this 
symbol,  you're 
assured  the 
products  have  been 
purchased  most  often  by  our 
national  customer  base  based 
on  performance  and  the 
telemart  price. 


CALI  US  FOR 
CUSTOMIZED 
ACCOUNT 
SERVICES 


International  Orders: 
Direct  1-602-944-3045 
Fax  1-602-944-1510 
Canada  1-800-752-0590 

National  Accounts: 
1-800-521-1970 

Major  Accts  & Resellers 

1-800-521-1982 

Systems  & Networks: 
1-800-336-4310 


-521-1973 


Copyright 


s shipped 
■ 24  hours... 

E Federal  Express 

I You  pay  the  ground 
shipping,  we  pay  the 
1 air  difference! 


PRICE 


A decade 
of  lowest  prices 
on  the  products 
you  want 


CONFIDENCE 


can  depend  upon 
living  your 
in  a timely 
secure  manner; 
wont  charge  your 
' until  we  do. 


CONVENIENCE 


Extended  hours: 
nights. 
Saturdays 
and  Sundays 


SELECTION 


When  you  see  this 
symbol,  you're 
assured  the 
products  have  been 
"*  often  by  our 
base  based 
and  the 


CALL  US  FOR 

CUSTOMIZED 

ACCOUNT 

SERVICES 


International  Orders: 
Direct  1-602-944-3045 
Fax  1-602-944-1510 
Canada  1-800-752-0590 

National  Accounts: 
1-800-521-1970 

Major  Accts  & Resellers 
1-800-521-1982 

i Networks: 

10 


I t 

VISA 

*_ 

GRAPHICS 

PC  Paintbrush  IV ..Sf 

PC  Paintbrush  IV  Plus  V 109 

Prmtmaster  Plus 32 

PROGRAMMING 
& LANGUAGES 

MS  Basic  Pro  Development  System S293 

MS  C Compiler 

MS  Cobol  Compiler  534 

MS  Fortran  Compder  266 

MS  Macro  Assembler 89 

MS  Pascal  Compiler  1/8 

MS  Owck  Pascal  59 

MS  Quick  Basic  77  59 

MS  Quick  C ____ 59 

MS  Visual  Basic  119 

Turbo  C*  ♦ 64 

Turbo  Pascal  Pro  6 0 185 


WordPerfect  Executive'" 

WordPerfect  Executive 
combines  spreadsheet  analysis, 
word  processing,  and 
intormation/time  management 
into  one  package.  Also  included 
are  a Calculator.  Appointment 
Calendar.  Note  Cards,  and 
Phone  Directory. 


$134 


SPREADSHEET 

Lotus  1-2-3  Ver  23 ® S325 

Lotus  1-2-3  Ver.  3.1  * 399 

Lotus  1-2-3  Ver  3 Hive  Upgrade  105 

Lucid  3-D  vt2 . 53 

MS  Multiplan  116 

Plan  Perfect  5 I 225 

Quattro  Pro  SC _ 45 

Ouam  o Pro 309 

Super catc 89 

Mulbmate  4 0 235 

Wmg / lor  IBM  and  OS/2 . . JDS 


Mo-Fri  Sam  - 10pm 


Call  Mr  Fax  M 16021 9*4  1 510 

• Intirnitronil  orders  add  t% 

• Can  Beloie  Subrmtmg  P 0 s Ask  lex  National 
Accounts. 

• Paisonal  and  company  c hecks  wdl  delay 
snipping  3 weeks 

• Puces,  leims.  availalnlity  & specifications  ant 
sutiect  lo  change  without  notice 

• Add  5\  foi  C 0 0 . A P 0 A F P 0 Oideis 
•Money  Back  Guarantee 

Software  ONLY  30  days  from  dale  of  invoice 
Refund  ONLY  on  Pioducl  Price  Call  lot  Return 


Must  tie  in  Original  Packaging 

• No  Chaige  for  VISA  and  Mastercard 

• We  Do  Not  Charge  Youi  Card  Until  Your  Order 


We  Pay  the  An  Difference  and  Free  Air  Api 
ONLY  to  Domestic  Orders  Over  $100 
• All  pioducts.  including  OOA’s  carry  only 


guarantees,  rebates,  tnal  period  privileges  or 
promotional  programs  offered  by 
manufacturers 

• No  returns  on  used  or  msordeetd  product 


-521-1973 


PRESENTATION 

GRAPHICS 


Animate  S285 

Corel  Draw  20  TS  359 

Oralrx  Ultra  v4  0 232 

Harvard  Graphics  3 0 325 

L otus  Freelance  Graphics  40  309 


PROJECT 

MANAGEMENT 

Harvard  Pro/ect  Mgr  III S425 

Lows  Agenda  20  269 

Org  • Advanced 59 

Timeline  4.0  IT  435 

UTILITIES 


BACK  UP 

Back  It  4 372 


Central  Point  Backup 

75 

Faslback  Plus  30 

109 

GENERAL 

Copy  II  Option  Board  Deluxe 

TT 106 

Hyperpad 

79 

Mace  Vaccme  v30 

59 

PC  kwik  Power  Pak 

69 

SPF/PC 

143 

HARD  DISK  MANAGEMENT 

PC  Tools  Deluxe  70 

% 

XTree  Gold  75 

13  89 

LAPTOP 

Battery  Watch  Pro 

S27 

MEMORY  MANAGEMENT 

386  Max  5 1 Windows 

S6I 

Above  Disk  . 4 0 

55 

Qemm  386 

V 58 

MENUING  SOFTWARE 

IOirPlusv35 

S45 

PRINT 

79 

SCREEN  SAVERS 

Intermission 

27 

EDUCATION 
& TRAINING 


Bushbuck  Charms. 

Math  Blaster  Plus 

28 

Math  Blaster  Plus  Mystery 

78 

Mavis  Beacon  Teaches  Typing  30 

MS  learning  PC  DOS 

30 

MS  Aircraft  Designer 

.24 

PC  Globe  PC  USA 

36  ea 

Personal  lawyer 

34 

Typing  Tutor  IV I DOS) 

27 

Carmen  San  Diego 

Where  m USA.  World. 

Carmen  San  Diego  Where  in  Past 35 

Carmen  San  Diego  World  Deluxe  45 

Word  Attack  Plus 27 

FORM 

PROCESSING 


Form  Filler  30 

Formtool  Gold  3.0 

Formworks  w/Fill  & File 
PerFORM  Filler  . 


S79 
TS  53 

79 

76 


COMMUNICATIONS 


Carbon  Copy  Plus  6.0 

SII0 

Carbon  Copy  Plus  Host 

190 

CompuServe  Membership  Kit  DOS  19 

Co/Session  Application 

65 

Crosstalk  Communicator 

53 

Procom  Plus  v2i 

■0  62 

Prodigy  Sian  Up  Krt  3 1 

25 

Remote  2 Complete  Pkg 

105 

LetterPerfect  10 

LetterPerfect  is  an  entry-level 
word  processor  fully  compa- 
tible with  WordPerfect  5 1 With 
on-line  help,  pull-down  menus, 
macros,  graphics  integration, 
and  a speller  and  thesaurus, 
LetterPerfect  is  ideal  for  laptop 
computers. 

SI  29 


SOFTWARE 

UPGRADES 


Ami  Pro  Competitive  Upgrade 383 

Lotus  123  2 2 hve  Upgrade 105 

lotus  123 2 2 Node  Upgrade 105 

lotus  123 22  Server  Upgrade 105 

lotus  l2323LnreUporade 83 

lows  1233 1 live  Upgrade MB 

Lows  1233 1 Node  Upgrade MB 

lows  123 3 1 Server  Upgrade  <05 

Lotus  1233. 1 Lite  Upgrade _ 26 

Lows  123  Window  Comp  Upgrade  89 

Lotus  Freelance  V40  Upgrade 69 

toWv  Sinnhonv 

.•.'NnlvUPjfJdr  105 

lows  Sfiofuiwv 

.‘.'Sif.  pi  Upijiaitu  105 

Lows  Symphony  2 2 Upgrade  105 

MS  DOS  50  Upgrade 59 

Paradox  Competitive  Upgrade  155 

Quattro  Upgrade  Ver  30 08 

Turbo  Pascal  Windows  Upgrade 86 

WordPerfect  5 t Upgrade  15  Pakl 274 

WordPerfect  5 I Upgrade 69 

FONTS 

Adobe  Type  Manager 359 

Fonts  on  the  Ffy Call 

Glyphix  Fonts 

WordPerfect  68 

MS  Word 69 


Dr  Halo  IV  Paint  & Imaging  Pak 

Excellent  softwaro  value  for 
creating,  editing,  and  enhancing 
images  from  virtually  any 
source  New  features  include 
SVGA  support,  extensive  file 
viewing  and  format  conversion 


DATA  BASE 

MANAGEMENT 

Clarion 

Professional  Developer 

4 49 

Dbase IV 

449 

Foxbase  Plus  Single  User 

185 

Foxbase  Plus  Single  User  v20 

182 

FoxGtaph 

166 

FoxPro  Single  User  20 

455 

O&A 

■0  249 

Revelation  Advanced 

699 

RSR  Relational  Repon  Writer 

145 

Vulcan 

212 

TIME 

MANAGEMENT 

Act!  v28 9 $21 5 

Calendar  Creator  Plus 48 

Owck  Schedule  Plus  59 

Top  Priority  49 

Working  Hours  SB 


Copyrighted  material 


PERSONAL 

FINANCE 

Money  Matters  v2.0 — .... — . — S36 


Quicken  40 

IT  35 

Tobias  Managing  Your  Money 

v.7.0.119 

LIST 

MANAGEMENT 

Address  Book  Plus 

S49 

Avery  Label  Pro 

1 Laser  or  Dot  Matrix  1 

it  45 

Avery  List  & Mad  Plus 

35 

Labels  Unlimited 

43 

Microsoft  Visual  Basic 

Powerful,  graphical,  and 
extensible,  the  Visual  Basic 
system  was  designed  from  the 
ground  up  to  be  the  last,  easy 
way  to  create  real  Windows 
applications  This  is  the  tool 
you’ve  been  waiting  for 


$119 


GAMES 

Andretti  s Racing  Challenge 

79 

Balance  of  Power 

29 

27 

Captam  Comic  It 

17 

Centurion  Defender  of  Rome 

30 

Chuck  V eager  s An  Combat 

-35 

F 19  Stealth  Fighter 

39 

F 29  Retahator 

X 

Links.  Challenge  of  Golf 

-35 

LeiSiiie  Sud  Larry  /.  II.  Ill 

Cal' 

LHX  Attack  Chopper 

79 

Space  Quest  IV  ■ VGA. 

38 

Their  Finest  Hour 

39 

More  Fonts 

Add  excitement  to  WordPerfect. 
Word,  Works  and  all  Windows 
applications  14  scalable 
typefaces  plusoutlines,  patterns, 
shadows  Supports  dot  matrix, 
inkjet,  lasers.  SPECIAL  OFFER 
Additional  14  typefaces  - $99  00 


INTEGRATED 

SOFTWARE 

Lotus  Symphony  2 3. ..$465 

MS  Works 89 

PFS  First  Choice  TT  89 

Smart  Ware  II  w/Spell  Chkr  429 


OPERATING 

ENVIRONMENTS 

Carousel  v5.0 ...... .SS3 

Desqview  386 129 

MS  Windows  Ver.  3.0  V 88 

HOME  OFFICE 
PUBLISHING 

Express  Publisher  v 2.0  TT  595 

Newsmaster  II 44 

Newsroom  Pro  24 

PFS  Fust  Publisher  91 

New  Print  Shop  35 

Publish  III  v7  0 w/Design  130 

PROFESSIONAL 

DESKTOP 

PUBLISHING 


Freedom  ol  Press...- —235 

Pagemaker  40  TT  479 

Ventura  Pub  Gold/GEM 469 

DOS 

Dr.  DOSuO.0 SB4 

MS  DOS  4 01 69 

MS  DOS  50  Upgrade  59 

MS  DOS  50  OEM  It  79 


DrawPerlect  1.1 

Offers  presentation,  graphing, 
drawing,  and  text-handling 
capabilities  to  create  visual 
aids  for  oral  and  written 
presentations.  Also  includes  a 
figure  library  of  more  than  500 
images 

$259 


WORD 

PROCESSORS 

Clarion  Report  Writer  SI06 

Dac  Easy  Word  3 37 

Display  Write  5 229 

Justwnte  vt  0 72 

letter  Perfect 129 

Lotus  Manuscript 309 

MS  Word  55 — 203 

Outside  In. —.——79 

QUA  Write 127 

Right  Wnter  40  S3 

Total  Word..— ————  — 269 

Volkswnter  4 139 

Word  for  Word  39 

WordPerfect  5 1 It  239 

WordPerfect  Office  77 

WordPerfect  Rhymer 46 

Wordstar  60  195 


WordPerfect  Office  PC  3 01 

Includes  six  desk  accessory 
WordPerfect-compatible 
programs  - Shell.  Calendar. 
Calculator.  Notebook  with  auto- 
dial feature.  File  Manager,  and 
Macro/Program  Editor 


$77 


ACCOUNTING 

ACCPACBPI 

AP,  AR,  GA.  INV  Payroll- S230 

ACCPAC  Bedford  Accounting  1 1 7 

ACCPAC  Plus  Windowing 115 

ACCPAC  Plus  Sales  Analysis 290 

ACCPAC  Plus  Payroll  . 469 

ACCPAC  Plus  General  Ledger  469 

ACCPAC  Plus  Accts  Receivable  469 

ACCPAC  Plus  Accis  Payable  469 

DAC  Easy  Accounting  4 1 79 

DAC  Easy  Bonus  Pack  4.1  It  122 
DAC  Easy  Payroll  4 I 5 3 

Financial  Manager 509 

One  Write  * Acctg.  System 167 

One  Write  ♦ Payroll 60 

Open  Access  III  366 

Pacioh  2000  26 

Peachtree  III  142 

Peachtree  III  w/Oata  Query  2tl 

TimeSlips  III  4.0 185 

ACCESSORIES 

Curtis  Ruby  Plus - — - SS9 

Curbs  Ruby.. 49 

Curbs  Cbp _5 

Curtis  A B Data  SW  27 

Definitions  Plus  63 

Flight  stick — 42 

Info  Select  v20  ... — 96 

Kr ah  Joystick 23 

Masterpiece  82 

Masterpiece  Plus  "B  95 

Masterpiece  Remote  102 

Power  Tree  10  Surge  Protector 14 


Offers  multiple  interfaces  (pull- 
down menu,  function  key.  and 
slash  command),  versatile 
printing,  flexible  graphing  and 
charting,  and  increased 
calculation  speed,  as  well  as 
macros  and  unlimited  linking  of 
spreadsheets 

$225 


FONT 

CARTRIDGES 


Pacific  Data  1-2-4  Plus  2 MG S235 

Pacific  Data  1-2-4  Plus  4 MG  350 

Pacific  Data  25  IN  I III 259 

Pacific  Data  Page  PE  349 

Pacific  Data  Page  XL  76 1 

Pacific  Data  4 Memory  IMB  97 

Pacific  Data  4 Memory  2 MB  1t139 
Pacific  Data  4 Memory  4MB 735 


PCM1 12991 
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Our  Customized  Account  Service  makes 
us  faster  and  easier  to  call. 


At  Telemart  we  have  five 
customized  divisions  that  are  dedicated 
to  unders-tanding  and  fulfilling  your 
computer  products  needs. 

Each  of  these  divisions  has 
seasoned  sales  people  who  are 
knowledgeable  and  ready  to  serve  your 
computer  needs  quickly  and  efficiently. 

In  addition  to  our  general  mail  order 
division,  " Where  Smart  Buyers  Find 

I Smart  Buys",  we  have  a Major  Accounts 
and  Resellers  division,  "Where  Smart 
Buyers  Find  Major  Price  Savings", 
specializing  in  providing  computer 
products  to  businesses,  professionals 
and  resellers,  at  1-800-521-1982. 


Our  National  Accounts  division 

“Where  Professional  Purchasers  Can 
Depend  On  Service  And  Low  Prices", 
specializes  in  providing  microcomputer 
products  to  large  corporations  and 
government  agencies,  specifically 
Fortune  500  and  Corporate  1000 
companies,  government  agencies  and 
publicly  funded  educational  institutions. 
Call  1-800-521-1970  to  speak  to  a sales 
representative. 

If  Systems  and  Networks  is  your 
business,  our  division  “Where  It  Pays  to 
Network",  specializes  in  providing 
computer  and  connectivity  products  to 
business,  professionals  and  resellers. 
Call  1-800-336-4310. 


Finally,  our  International  Division 
"Where  Worldwide  Buyers  find  the 
World's  Lowest  Prices"  is  dedicated  to 
servicing  the  Global  Community  with 
software  and  hardware  products. 

Call  1-602-944-3045  or  FAX  1-602-944-1510 
for  assistance.  Canadian  orders 
Call  1-800-752-0590 


So  call  our  friendly  sales  represent- 


atives in  the  division  best  suited  to  meet 


all  your  computer  product  needs. 

Call  us  Today! 

_J 

TELEMART  HAS  OVER  5, 

000 

TITLES.  IF  YOU  DON'T  ! 

SEE 

WHAT  YOU'RE  LOOKING 

CALL  US! 

FOR, 

ft  goes  without  saying  that  businesses  and  organizations  of 
every  kind  and  size  — as  well  as  individuals  — use  forms 
and  process  information.  Dozens, 
hundreds,  and  sometimes  even  thousands  of  different 
paper  forms. 

But  are  paper  forms  really  the  most  efficient  way  to 
process  information?  We  think  not. 

Because  now  there’s  Perform  ...  software  which 
allows  you  to  design  and  fill  forms  electronically  — efficiently  and 
automatically,  using  the  PCs  you  already  have. 

More  versatile  than  you  could  ever  imagine. 

The  way  Perform  works  is  simple.  So  simple  in  fact  that  virtually  anyone  can 
become  a forms  design  expert  in  a matter  of  hours.  With  Perform  you  quickly 
create  “intelligent"  forms  that  automatically  calculate  and  fill  preprogrammed  infor- 
mation, with  the  power  of  a spreadsheet  — at  the  touch  of  a key. 

But  as  easy  as  it  is  to  use,  and  inexpensive  to  own,  award  winning  Perform  is 
much  more  than  a form  design  and  filling  package.  Perform  can  be  a data  entry 
link  to  your  corporate  database,  for  example.  Or  provide  the  core  of  a compreherv 


Buy  PerForm 

form 

software  and 


sive  companywide  informa- 
tion processing  system, 
complete  with  an  electronic 
signature  feature  which 
ensures  total  data  security. 

When  you  buy  Perform 
for  form  design  it’s  like  getting 
an  information  processing 
system  free! 

Perform  is  versatile  and 
powerful  enough  to  enable  you  to  automate  the  information  processing  needs  of 


Product  Feature 

PerForm 

PerForm  PRO 

WYSIWYG 

GEM  (included) 

Windows  3.0 

Additional  filler  products 

yes 

yes 

Multi-platform  fillers 

no 

yes 

ASCirdBASE  database 

expon  import 

yes 

yes 

Read  wnte  directly  to  dataoase 

no 

yes 

Intelligent  field  calculation  feature! 

9 

74 

Electronic  security 

no 

yes 

Fast  mode  tor  form  filing 

yes 

yes 

Support  for  pnnter  macros 

and  cartridges 

no 

yes 

Color  support 

no 

yes 

Font  software  included 

yes 

yes 

On-the-fty  font  scaling 

no 

yes 

Over  100  standard  forms  included 

yes 

yes 

Suggested  list  pnee 

8149 

S295 

an  entire  organization.  Or  you  can  put  it  to  work  in  a single  department  or  work- 


group, or  even  in  a home  office. 


get  an 
inform ntirn 
processing 
system  free. 


How  much  Perform  do  you  need? 

There  are  two  versions  of  Perform.  To  find  out  which  is  right  for  you,  refer  to 
the  table  in  this  ad.  And  whether  you 
choose  Perform  or  Perform  PRO. 
you  have  taken  an  important  step 
towards  improving  the  way  your 
business  or  organization  handles 
information.  For  more  information  on  Perform  and  Perform  PRO,  ask  your  dealer. 
Or  call  toll-free  today. 


CALL  YOUR  LOCAL  DEALER  TODAY  OR 
FOR  ORDERING  INFORMATION  CALL 

1'800'268'6082 

60-DAY  NO  HASSLE  GUARANTEE 


Delrina' 


k 


Software  For  Improved 
Office  Performance 


PerForm  and  PerForm  PRO©  1991  Delrina  Technology,  Inc.  All  rights  reserved. 
All  product  names  mentioned  are  trademarks  of  their  respective  owners. 
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Zachmann 


Object- 
Oriented  Is 
Not  the 
Only  Way 


Development 
tools  that  fail 
strict  OOP 
definitions  can 
still  be  useful. 


One  hot  software  category  that  will  have  a big 
impact  on  computing  in  the  next  few  years  is 
the  so-called  higher-level  development  tool. 
Running  on  microprocessor-based  systems  and 
often  supporting  graphical  user  interfaces 
(GUIs),  these  tools  are  giving  developers  more- 
powerful  means  to  build  enterprise-wide, 
mission-critical  software  systems. 

The  ‘“higher  level"  label  means  the  ability 
to  create  applications  with  software  that  is 
more  sophisticated,  more  powerful,  and  easier 
to  use  than  traditional  procedural  program- 
ming languages  such  as  COBOL.  FORTRAN. 
PL/1,  C,  or  Pascal.  This  broad  category  in- 
cludes programming  lan- 
guages like  C++,  Small- 
talk. or  Microsoft  Visual 
Basic;  development  sys- 
tems like  Whitewater 
Group's  Actor  or  Gupta's 
SQL  Windows;  develop- 
ment environments  like 
Within  Technologies' 
Realizer;  and  others. 

Not  long  ago.  the  big- 
gest problem  with  such 
tools  was  that  they  sim- 
ply weren't  very  good. 
They  were  too  complicated,  too  limited,  or 
performed  too  poorly  to  be  practical.  Now.  a 
growing  number  of  them  do  deliver  on  the 
promise  of  easier  development. 

Object-oriented  programming  (OOP)  lan- 
guages. databases,  and  development  systems 
are  a very  important  part  of  the  current  array  of 
available  tools.  OOP  will  certainly  have  a 
major  role  in  bringing  the  inexpensive  power 
of  microsystems  to  “industrial  strength” 
applications. 

The  catechism  of  object  oriented  is  that 
encapsulation,  polymorphism,  and  inheritance 
are  the  criteria  of  a ‘"true"  object-oriented 
programming  system. 

Encapsulation  means  that  classes  of  objects 
(and  therefore,  of  course,  the  objects  them- 
selves) are  defined  not  only  in  terms  of  what 
they  are,  but  also  in  terms  of  what  they  are  able 
to  do.  Polymorphism  means  that  a particular 
operation  can  be  performed  on  more  than  one 
type  of  object. 

Inheritance  refers  to  the  ability  to  create 
new  objects  (or.  more  properly,  classes  of 


objects)  that  take  overall  (or optionally  part — 
so-called  "partial  inheritance")  of  a previ- 
ously defined  object. 

Strictly  object-oriented  languages,  such  as 
Smalltalk,  and  languages  that  have  strictly 
object-oriented  extensions,  such  as  C++,  do 
offer  enormous  advantages  over  ordinary 
programming  languages.  C++,  in  particular,  is 
well  on  its  way  to  becoming  crucially  impor- 
tant jn  system  development.  Object-oriented 
extensions  for  other  languages  are  sure  to 
follow. 

OOP  and  encapsulation,  polymorphism,  and 
inheritance  can  provide  important  benefits. 
However,  they  are  not  the  only  means  to  effec- 
tive higher-level  software  development.  A tool 
is  not  automatically  useless  simply  because  it 
does  not  meet  the  strict  criteria  of  OOP. 

Products  like  Hypei-Curd  for  the  Macintosh 
or  Asymmetric's  ToolBook  for  IBM  and 
compatible  systems  do  not  meet  the  strict  OOP 
criteria.  Yet.  they  do  enable  the  manipulation 
of  what  we  would  ordinarily  call  objects  at  a 
much  higher  level  than  do  traditional  program- 
ming languages,  and  they  can  be  tremendously 
useful  tools. 


Similarly,  products  like  Microsoft's  Visual 
Basic  or  Within  Technologies'  excellent  and 
more  powerful  Reali/.er  also  fail  to  meet  the 
narrow  object-oriented  criteria,  but  they  still 
provide  powerful  facilities  to  develop  even 
large,  complex,  and  sophisticated  applications. 

Despite  the  virtues  of  object-oriented  sys- 
tems. it  doesn't  make  sense  to  insist  on  confor- 
mance to  the  narrow  technical  definition  of 
"object  oriented."  The  best  criterion  by  which 
to  judge  a tool  is  its  suitability  to  the  job  one 
needs  to  do.  ■ 
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Please  Jo  not  attempt  this  on  just  any  computer.  Now  there's  a computer  that  lets  you  choose  how  to  work. 
You  can  write  Jiredly  on  the  screen.  Or  use  the  heyhoarl  It  's  a fully -compatible  380  DOS*/WinJowsm  pentop  computer 


that's  equipped  with  a wide  range  of  unique,  pen-specific  software  as  well  as  a huilt-in  fax  (send  and  receive). 
The  Momenta m Computer.  Technology  has  finally  caught  up  with  the  way  you  work  lo  leam  more,  call  1-800-MOMENTA. 


ALL  COMPANY  ANO  PROOUCT  NAMES  ARE  TRADEMARKS  OF  THEIR  RESPECTIVE  COMPANIES 
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Attention  All 
Yxir  Windows 

Introducing  The  First  And  OnlydBASE 

dBASE  for  Windows  is  here.  Today.  Kim  millions  of  users  and  developers  to  join  the 
It  goes  by  the  name  of  dBFast ™ and  pH.  Windows  revolution, 
it’s  the  high-performance  database  and  | Graphical,  colorful  dBFast  will  bring  new  life 

dBASE/X-Base  language  that  is  the  mmmm  to  all  of  your  existing  dBASE  programs.  Liven 
fastest,  smartest  and  easiest  way  for  wmdcms  them  up  with  multiple,  moveable  windows,  pull- 


dBFast  helps  you  create  powerful,  graphical  database  applications  quickly  and  easily  with  pull-down  menus, 
check  boxes,  radio  buttons  and  even  bitmap  images. 
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dBASEltos 

HaveAm\«i 

Database  And,  Language  For  Windows. 


FOWTZAfiCoOc 
FONT  3 ABCabc 

lusruKrfu 

FO»tsabca< 

fontgabc^c 

FUN  I / A8C«tic 

FONT  8 ABCabc 
FONT  9 ABCabc 


FONT  10  ABCabc 

FONT  1 1 ABCabc 


FONT  liAIC.bc 
FONT  I)  ABC«bc 
FONT  14  ABCihc 


I ONT  15  ABCabc 


Helper 

COLORS 


Your  applications  will  really  come  to  life  with 
multiple  colors  andfonts. 

Space  Systems  - Sales  1989 


Jin  U*r  May  Jul  Sep  Nov 
Feb  Apr  Jun  Aug  Gd  Dec 

Sales  in  Thousands 


I GROUND 
UNITS 


dBFast 


dBFast  lets  you fully  exploit  the  power  of  Windows. 

down  menus,  checkboxes,  dialog  boxes,  radio 
buttons,  push  buttons  and  bitmap  pictures. 

dBFast  also  helps  you  create  new  dBASE  pro- 
grams quickly  and  easily.  Unlike  other  Windows 
development  systems  that  force  you  to  learn  a 


With full  DDE  and  DLL  support, 
dBFast  makes  it  easy  for  your  applications  to  communicate 
with  other  Windows  applications. 

new  language,  dBFast  allows  dBASE,  Fox  and 
Clipper  developers  to  use  the 
language  they  already  know 
with  more  than  200  exten- 
sions and  an  interactive  edi- 
tor, compiler  and  linker.  And 
full  industry  standard  DDE 
and  DLL  protocols  allow  your 
programs  to 
communicate 

with  other  Windows  applications. 

So  call  1-800-645-3003  and 
we’ll  rush  (JOMPUTER* 

you  a free  Wccqqatxc 

DemO  Disk.  Call  right  now.  Software  superiorly  design. 

After  all, 
haven’t  you 
waited  long 
enough? 


Ftee 

Demo  Disk 


0 1991  Computer  Associates  International.  Inc..  711  Stewart  Avenue.  Garden  City.  NY  11530-4787.  All  trade  names  referenced  arc  trademarks  or  registered  trademarks  of  their  respective  companies. 
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PC  Magazine 
Labs  tests  106 
printers,  bringing 
our  grand  total 


th 

Annual 

Printer 

Issue 


New  this  year: 
a desktop  loser 
that  prints  600 
dots  per  inch, 
network  printers, 
fast  ink  lets, 
a solid-ink  printer 
with  four-color 
output,  and 
scalable  fonts 
for  dot  matrix 


Whenever  you  read  agiowing  report  on  the  inevitability  of 
the  paperless  office,  that's  a perfect  time  to  call  your  broker 
and  buy  another  l(X)  shares  of  Crane.  Hammermill,  Inter- 
national Paper.  Nekoosa.  Xerox,  or  any  company  that 
makes  paper,  photocopiers,  printers,  staplers,  or  yellow 
highlighters.  Paper  will  be  with  us  fora  long,  long  time.  The 
100-plus  new  products  in  PC  Magazine's  annual  review  of 
printers  are  one  more  piece  of  evidence. 

Each  of  these  printers  is  dedicated  to  producing  more, 
faster,  cheaper,  and  better-quality  output  than  its  predeces- 
sors. How  much  output?  A lot.  An  8-page-per-minute  laser 
printer  left  running  8 hours  a day  would  produce  1 4 acres  of 


BILL  HOWARD 


NOVEMBER  26.  1991  PC  MAGAZINE 


Copyrighted  material 


output  over  the  course  of  a year  (some- 
what less  if  it  is  printing  under  Microsoft 
Windows).  Multiply  that  by  the  2 million 
laser  printers  sold  this  year  plus  another 
6 million  dot  matrix  and  ink  jet  printers 
and  you’ve  got  a respectable-size  pile  of 
paper. 

But  seriously. 

There  is  little  in  the  way  of  revolution- 
ary new  printer  technology  this  year,  and 
there  is  plenty  of  evolutionary  improve- 
ment. Here  are  some  of  the  key  trends 
worth  noting: 

Cheaper  printers.  T wo  years  ago.  the 


rinters 


8th  ANNUAL  ISSUE 


idea  of  a $ 1 .000  (street  price)  laser  printer 
was  astounding;  within  a year,  the  S500 
laser  printer  may  be  upon  us.  Scalable- 
font  laser  printers  are  available  for  $ 1 .000 
to  51,500.  You  can  find  a handful  of  24- 
pin  dot  matrix  printers  for  less  than  5200 
and  9-pin  printers  for  less  than  5150. 

Decline  of  the  dot  matrix  printer. 
The  dot  matrix  printer  market  peaked  in 
I9K9  and  1990  and  will  decline  by  half 
over  the  next  five  years.  The  hardest  hit 
will  be  9-pin  dot  matrix  printers. 


Scalable  fonts  are  in,  but  whose? 

Adobe  PostScript,  HP  Intellifont,  and 
Microsoft  TrueType  each  have  pros  and 
cons.  The  majority  of  laser  printers  have 
scalable  fonts  built-in.  or  you  can  add 
them  for  a relatively  inexpensive  price. 
Epson  America  breathed  some  life  into 
the  dot  matrix  market  w ith  a series  of  three 
scalable-font  printers. 

Hot  speciality  printers.  Network 
printers  have  arrived,  led  by  Hewlett- 
Packard  Co.  (no  surprise  here).  High- 
quality  color  printers  are  moving  down 
into  the  S5.(KX)  to  510.000  range;  the 


PRINTER  DECISION  GUIDE:  WHAT  TO  BUY 


What  type  of  printer  is  best  for  you?  Here  is  a summary 
of  the  pros  and  cons  of  dot  matrix,  ink  jet,  desktop  laser, 
shared  laser,  and  color  PostScript  printers.  These  cate- 
gories define  the  capabilities  of  most  printers;  unusual 
units  may  fall  outside  these  descriptions. 


Dot  matrix 

Ink  jet 

Desktop  laser 

Shared  laser 

Color  PostScript 

Pros 

Low-cost  output.  Can 
handle  multipart  forms 
and  paper  sizes  up  to  1 1 
by  16  inches:  line 
printers  may  handle 
even  wider  sheets.* 

Ultraquiet  and  compact. 
Excellent  print  on  paper 
up  to  17  by  23  inches. 
Speeds  increasing  as 
costs  decrease:  some 
models  even  have  color. 

Great  print  quality; 
very  quiet:  steadily 
decreasing  prices. 
Most  support  scalable 
fonts. 

Great  print  quality  and 
very  high  speed 
(especially  with  direct 
network  hookups).  May 
handle  1 1 - by  1 7-  inch 
paper,  multiple  bins, 
and  even  auto-sensing. 

High-quality  color 
output  at  high 
resolution  (300  dpi). 
Can  sometimes 
approximate  color 
photographs. 

Cons 

Noisy.  Print  quality 
only  average:  limited  by 
a lack  of  fonts  and  by 
slow  l6  modes. 

High  per-page  costs: 
output  subject  to 
streaking  from  moisture. 
Only  a small  price 
advantage  over  lasers. 

Significantly  higher 
cost  per  page  than  dot 
matrix. 

Require  a network; 
harder  to  set  up  and 
maintain  than  desktop 
printers.  Output  is  not 
within  arm's  reach. 

Bulky,  with  high 
hardware  and  page 
costs.  Output  not  quite 
on  a par  with  photo- 
graphs: extremely  slow. 

Speed 

25  to  200  cps  (0.4  to 
0.8  ppm):**  line  printers 
can  be  faster.* 

25  to  200  cps  (much 
improved  this  year). 

Personal,  4 to  10  ppm. 
desktop.  8 to  10  ppm. 

10  to  25  ppm. 

1 ppm. 

Cost  (street 
prices  are  10  to 
30  percent  lower) 

S200  to  SI. 500  (usually 
under  $1,000):  line 
printers.  $2,500  to 
$7,000. 

Portable  versions, 
S500  to  $750.  Desktop 
versions.  $750 
to  $1,250. 

Personal.  $1 .000  to 
$1,600:  desktop,  $1,500 
to  S3.000.  PostScript, 
$500  to  $1 .000  extra 

$3,000  to  $20,000: 
direct  network 
connection,  up  to 
$1,000. 

A-size  models. 
$7,000  to  $12,000. 
B-size  models,  up  to 
$15,000. 

Cost  per  page 

$0,005  to  $0.01.*'* 

$0.05  to  $0.08. 

$0.02  to  $0.04. 

$0.02  to  $0.04. 

$0.50  to  $1.00. 

Output  quality 

24-pin  LQ.  very  good; 
9-pin  printers,  fair  or 
poor. 

Almost  laser  quality. 

Excellent  text:  good 
graphics:  poor  photos. 

Excellent  text;  good 
graphics;  poor  photos. 

Great  color,  but 
not  perfect. 

Color 

Via  upgrade  or  special 
version:  requires 
four-color  ribbon. 

Some  models:  quality 
improving. 

Not  available. 

Only  in  the  $83,050 
Canon  CLC-500. 

Standard. 

Noise 

Loud  and  buzzy:  slow  in 
quiet  mode. 

Virtually  silent. 

Quiet. 

Quiet. 

Quiet. 

Size 

Narrow-carriage  models 
fit  easily  on  a desktop; 
some  are  small  enough 
to  take  on  the  road. 

Fit  on  desk  corner; 
usually  only  a few 
inches  high.  Portable  j 
models  fit  in  briefcases. 

Start  at  11  by  13 
inches;  may  be  slightly 
too  big  for  the  average 
desktop. 

Range  from  desktop- 
size  to  so  bulky  that 
they  require  a separate 
stand  or  desk 

Very  bulky;  can  over- 
whelm a small  office. 

Paper 

Tractor-feed  paper  or 
continuous  multipart 
forms:  cut  sheets. 

Cut  sheets.  May  need 
coated  stock  for  top- 
quality  output. 

Cut  sheets,  overhead 
film,  labels,  envelopes. 

Cut  sheets,  overhead 
film,  labels,  envelopes. 

Coated  stock  or  film 
required  (except  for  the 
Tektronix  III  PXi). 

* Line  printers  are  large,  special-purpose  dot  matrix  printers  with  very  high  speeds,  high  duty  cycles,  and  the  ability  to  handle  large  paper  widths  They  tend  to  be  noisy 
unless  shielded. 


**  While  laser  print  speed  is  not  directly  comparable  with  the  speeds  of  dot  matrix  or  ink  jet  printers,  a score  of  1 page  per  minute  falls  roughly  within  a range  of  25  to  30 
characters  per  second  (for  double-spaced  text)  or  50  to  60  characters  per  second  (for  single-spaced  text). 

*•*  Industry  convention  excludes  the  cost  of  paper  (about  1 cent  per  sheet)  from  per-page  costs. 
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personal  color  primer  market  will  heat  up 
with  HP's  new  $1,095  DeskJet  500C. 
Laptop  users  have  even  more  intriguing 
choices,  including  a near-HP-LaserJet- 
quality  printer  hardly  larger  than  a port- 
able cellular  phone.  (Yes.  it's  slow.  You 
can't  have  everything.) 

Here  is  a hit  more  detail  on  the  state  of 
the  printer  market  today  and  where  it  is 
headed  next  year. 

LASER  PRINTERS 

Last  year,  HP  was  the  biggest  seller  in  the 
laser  printer  market.  This  year.  HP  is  the 
biggest  seller  in  the  laser  printer  market. 
Next  year.  HP  . . . you  get  the  picture.  By 
some  estimates.  HP  will  sell  more  than  a 
million  laser  printers  this  year.  HP  pro- 
vides tough  competition,  since  it's  hard  to 
beat  any  HP  product  on  quality,  durabil- 
ity. or  reputation,  and  in  the  case  of  laser 
printers,  it  is  also  tough  to  beat  HP  on 
price.  Last  year  was  the  year  for  a new 
mainstream  HP  8-ppm  laser  printer,  the 
scalable-font  HP  LaserJet  111.  This  printer 
features  Resolution  Enhancement  Tech- 
nology (RET),  which  smooths  jagged 
edges  on  fonts  and  graphics  as  if  the 
printer  operated  at  400  dpi  or  so.  This 
year,  it  was  the  4-ppm  upgrade  of  HP's 
LaserJet  IIP  (as  in  Personal),  LaserJet 
IIIP,  and  networkable  17-ppnt  LaserJet 
IllSi — each  with  scalable  fonts  and  RET. 
and  each  of  them  an  Editors'  Choice  in  its 
category.  And  as  we  went  to  press,  HP 
was  readying  a replacement  for  the  Laser- 
Jet IIP.  At  a list  price  of  $1,249,  the  Laser- 
Jet IIP  Plus  will  add  a faster  processor  and 
subtract  $50  from  the  list  price  of  the  dis- 
continued LaserJet  IIP. 

Sound  invincible?  Almost,  but  not 
quite.  HP  has  a few  chinks  in  its  armor. 
For  starters,  while  all  current  HP  printers 
can  be  adapted  to  run  Adobe  PostScript, 
all  except  the  LaserJet  IllSi  do  a lousy  job 
of  switching  back  and  forth.  You  have  to 
turn  off  the  printer,  insert  the  $695  Post- 
Script cartridge,  turn  the  power  back  on, 
and  wait  2 minutes  while  the  printer  per- 
forms a laborious  self-test.  Most  competi- 
tors' printers  can  switch  with  a software 
command,  and  a few — QMS,  for 
instance — do  it  automatically  on  a case- 
by-case  basis.  And  you  will  want  to  switch: 
While  PostScript  is  more  robust.  HP  PCL 
is  miles  faster  at  what  it  can  do. 

Two  other  vendors — Dataproducts 
Corp.  in  the  desktop  laser  printer  category 
and  Tektronix  in  the  color  PostScript 
printer  category — have  Adobe  PostScript 
Level  2.  which  promises  more  functional- 


ity and  more  speed.  An  increasing  number 
have  RISC  processors  from  AMD.  Intel, 
or  Weitek  to  speed  the  formatting  of  com- 
plex pages. 

Who  is  the  competition  for  HP?  Ac- 
cording to  Infocorp  (a  Santa  Clara.  Cali- 
fornia, market  research  finn),  it  is  IBM 
Corp./Lexmark.  Apple  Computer  Corp.. 
Panasonic  Communications  & Systems 
Co.,  Canon  USA.  Texas  Instruments, 
QMS.  NEC  Technologies.  Kyocera,  and 
Epson  America,  roughly  in  that  order. 
Apple  printers  are  capable  of  working 
with  PCs  as  long  as  you  don't  plan  to  use 
a parallel  printer  connection.  IBM  has 
solid  units,  but  none  are  faster  than  10 
ppm.  Panasonic  printers  are  nothing  spe- 
cial to  look  at.  but  they  often  provide  50 
percent  more  engine  speed  than  the  com- 
petition at  a given  price.  We  reviewed  35 
desktop  laser  printers  in  this  issue,  includ- 
ing the  $1,595  scalable-font  HP  LaserJet 
IIIP;  the  $1,999  Okidata  OL830  Post- 
Script printer,  and  the  $1 ,895  IBM  Laser- 


Printer  6 and  $2,395  LaserPrinter  1 0,  with 
PostScript  options  that  produce  600  dpi. 

SHARED  PRINTERS 

By  next  year,  a third  of  all  laser  printers 
will  be  connected  to  a network.  Infocorp 
estimates,  and  the  network  printer  cate- 
gory will  show  sales  growth  three  times  as 
great  as  the  printer  market  as  a whole. 
With  that  in  mind,  this  year  we  have 
created  a separate  review  category  for 
shared  printers. 

In  the  past,  network  printers  have  often 
been  run-of-the-mill  laserprinters — most 
typically  8-ppm  HP  LaserJet  printers  or 
compatibles — that  were  attached  to  net- 
work nodes.  True  network  printers  have  a 
network  adapter  card  built-in  and  can  be 
directly  connected  to  the  network's  coax- 
ial or  twisted-pair  cabling.  This  allows  for 
faster  data  transfer  than  a parallel  printer 
cable  (and  is  far,  far  faster  than  using  a 
serial  cable).  A network  connection  also 
offers  the  potential  (potential  more  than 
real  ity  for  now ) for  the  printer  to  pass  back 
to  your  PC  messages  more  sophisticated 


PRINTER  MARKET: 

BOOM  TIMES  FOR  LASERS  AND  INK  JETS 


This  year,  the  U.S.  market  for 
printers  is  more  than  8.4  million 
units.  Dot  matrix  sales  are  in  a 
slow  decline  (this  is  more 
obvious  for  9-pin  printers  than 
for  24-pin  printers),  while  sales 
of  laser  and  ink  jet  printers  are 
up  substantially.  "Other" 
printers  include  categories  such 
as  thermal  wax  transfer  color 
PostScript  printers. 


LEADING  MANUFACTURERS 

9-PIN  DOT  MATRIX 

24-PIN  DOT  MATRIX 

LASER  ■ 

1. 

Epson 

Panasonic 

Hewlett-Packard 

2. 

Panasonic 

Epson 

Apple 

3. 

Okidata 

Citizen 

IBM 

4. 

Star  Micronics 

Okidata 

Panasonic 

5. 

Citizen 

IBM 

Epson 

6. 

IBM 

Star  Micronics 

NEC 

7. 

Apple 

ALPS 

QMS 

8. 

NEC 

NEC 

Okidata 

9. 

C.  Tech 

Fujitsu 

GCC 

10. 

Fujitsu 

Toshiba 

Texas  Instruments 

Source:  IDC  (1990  unit  sales). 

U.S.  PRINTER  SALES, 
1989  to  1992 

| in  millions  of  units 

Year  | 

989 

1990 

991 

1992  1 

Dot  matrix 

5.2 

5.3 

5.1 

4.9 

Ink  jet 

0.6 

0.7 

1.0 

1.3 

Laser 

1.1 

1.8 

2.0 

2.2 

Other 

0.3 

0.3 

0.2 

0.2 

Total 

7.2 

8.1 

8.3 

8.6 

i Source:  BIS  Strategic  Decisions. 
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than  the  current  "Error"  or  “Check  Printer" 
error  messages.  Typically,  they  have  RISC 
processors  for  imaging  pages  in  a hurry, 
fast  engines  (at  least  lOppm,  typically  15- 
plus  ppm)  to  spit  out  the  pages  once  they 
are  imaged,  and  several  big  paper  bins. 
Some  shared  printers  offset  each  print  job 
by  an  inch  so  users  don't  mistakenly  take 
the  first  several  pages  of  someone  else’s' 
printout.  Some  can  print  on  both  sides  of 
the  page;  some  print  on  1 1 - by  1 7-inch 
pages. 


In  this  issue,  we  review  ten  such  print- 
ers, from  Eastman  Kodak  Co.,  HP.  IBM, 
Kyocera,  LaserMaster  Technologies 
Corp..  NCR  Corp.,  Printware.  QMS.  Sharp 
Electronics  Corp.,  and  Texas  Instruments. 
Each  costs  between  $5,000  and  $20,000. 

The  shared  printer  market  doesn’t  stop 
there,  though.  Xerox,  for  instance,  sells  a 
$220,000  laser  printer,  called  the 
DocuTech,  that  is  somewhat  more  fea- 


GOING  MOBILE:  Portable  Printers 


This  year’s  four  portable 
printers  span  the  full 
gamut  of  technologies, 
including  dot  matrix, 
ink  jet,  and  page  printers. 

by  Oliver  Rist 

As  befits  traveling  hardware,  this  year's 
troop  of  portable  printers  are  all  over 
the  place — at  least  all  over  this  issue. 
Last  year,  the  only  laptop  printer  re- 
viewed fell  into  the  ink  jet  section,  the 
trend-setting  and  Editors’  Choice- 
winning $499  Canon  BJ-  lOe  (reviewed 
in  our  November  13, 1990,  issue);  this 
year,  such  printers  are  everywhere, 
from  page  printers  to  dot  matrix 
printers. 

The  best  of  the  1991  portable  print- 
ers is  a dot  matrix  printer,  the  Citizen 
PN48  (reviewed  in  this  issue’s  dot  ma- 
trix section).  This  tiny  marvel  is  roughly 
the  size  of  a carton  of  cigarettes,  weighs 
only  3 pounds  with  its  nickel  cadmium 
battery  installed,  and  sells  for  $469. 
Though  it  prints  slowly  and  you  must 
hand-feed  every  sheet,  its  thermal  wax 
transfer  printing  technology  provides 
such  excellent  output  quality,  and  its 
size  is  so  convenient,  that  it  was  the 
clear  Editors’  Choice  winner.  The  other 
dot  matrix  portable  we  looked  at  is  the 
$499  24-pin  Seikosha  LT  20  (reviewed 
in  this  issue's  section  on  dot  matrix 
printers).  Designed  to  fit  under  your 
laptop  as  a sort  of  platform,  the  6- 
pound  LT  20  is  nowhere  near  as  tiny  as 
the  PN48  (at  2 by  15  by  1 1 inches).  It 
is  just  about  as  slow,  however,  at  only 
24  characters  per  second.  And  with  its 
print  quality  falling  short  of  the  PN48's 
output,  the  LT  20’s  only  redeeming 


feature  is  the  ability  to  handle  multi- 
part forms. 

There  was  only  one  portable  inkjet 
printer  this  year,  the  $499  Star  Micron- 
ics  StarJet  SJ-48  (reviewed  in  this  is- 
sue’s section  on  inkjet  printers).  Based 
on  the  same  64-nozzle  engine  and  7-  by 
12-  by  9-inch  case  as  the  Canon  BJ- 
lOe,  the  StarJet  replaces  that  printer’s 
Canon  BJ-330  emulation  with  Epson 
LQ-850,  adds  an  auto-loading  feature, 
and  includes  a two-year  standard  war- 
ranty. 

Mannesmann  Tally  took  the  high- 
powered  executive  route  to  portable 
printing  with  its  thermal  page  printer, 
the  $1,295  6-page-per-minute  MT735 
(reviewed  in  this  issue's  section  on 
desktop  laser  printers).  The  2-  by  11- 
by  9-inch  MT735  looks  like  a mini- 
ature dot  matrix  printer  and  weighs  8 
pounds.  Though  it  is  pricey  and  some- 
what big  for  a portable,  if  you  need 
speed  and  graphics  capability  while 
traveling,  it  may  be  worth  the 
tradeoff. 

With  the  surge  in  portable-printing 
popularity,  a few  product  trends  did 
develop.  Notably,  Canon  USA  is 
OEMing  its  portable  ink-jet  engine  in 
the  same  vein  as  its  now-widely-used 
laser  engine.  Also,  the  need  for  special 
paper  has  been  eliminated.  Unlike  the 
venerable  Kodak  Diconix  150  Plus 
(reviewed  in  “Portable  Printers:  On- 
the-Road  Output,’’  November  14, 
1989),  this  year’s  portable  crop  re- 
quires no  special  clay-coated  paper  to 
produce  high-quality  print.  With  all 
these  portable  improvements,  who 
knows?  We  may  do  away  with  office 
buildings  in  a few  years.  ■ 
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ture-rich — to  put  it  mildly — than  the 
shared  printers  reviewed  here.  (Kodak 
has  a similar  92-ppm  system  called  the 
LionHeart.)  The  DocuTech  can  best  be 
described  as  a printer  (plus  photocopier, 
scanner,  keyboard,  mouse,  video  display, 
and  gobs  of  memory)  where  you  feed  a 
tree  into  one  end  and  get  collated,  bound, 
and  stapled  documents  out  the  other 
end — at  600-dpi  resolution,  1 35  ppm,  and 
up  to  1 1 - by  1 7-inch  paper.  No  one  who’s 
seen  DocuTech  in  action  hasn’t  walked 
away  impressed.  But  more  than  a few 
people  who  have  seen  it  wish  for  some- 
thing with  DocuTech’s  features  scaled 
back  from  a 500,000-page-per-month 
(minimum)  enterprise  solution  to  adevice 
in  line  with  the  needs  of  a single 
department — perhaps  50  ppm  (plus  col- 
lating and  stapling)  for  $50,000.  If  IBM, 
Kodak,  or  Xerox  doesn’t  build  one  first, 
Japan  Inc.  will  oblige. 

Sharing  a printer  among  several  PCs  is 
much  easier  these  days,  and  not  just  for 
the  network-oriented  shared  printers. 
Several  laser  printers  allow  you  to  con- 
nect them  to  PCs  by  both  the  parallel  and 
serial  interfaces;  the  printer  buffers  one 
print  job  while  it  prints  the  other.  A half- 
dozen  vendors  produce  remote  LAN 
connections:  modem-size  boxes  that  let 
you  attach  a printer  directly  to  the  network 
cabling  without  dedicating  an  old  PC  to 
the  task.  Products  include  the  Castelle 
LANpress,  HP  33480  LAN  Connection, 
Intel  NetPort  Print  Server,  and  Microtest 
LANport  II.  PC  Magazine  reviewed  five 
of  these  devices — also  called  special  func- 
tion servers,  or  Ethernet  (or  Token-Ring) 
peripheral-sharing  devices — in  the  Janu- 
ary 15,  1991,  issue;  another  review  is 
scheduled  for  early  next  year.  And  you 
can  also  use  tried-and-true  printer-shar- 
ing boxes  (smart  switchers)  from  compa- 
nies such  as  Black  Box  Corp.,  Buffalo 
Products,  Digital  Products,  Fifth  Genera- 
tion Systems,  and  Rose  Instruments, 
among  others. 

DOT  MATRIX 

Innovation  is  hard  to  come  by  in  dot 
matrix  printers  these  days.  Much  of  the 
research  and  development  efforts  centers 
around  squeezing  a few  more  construc- 
tion-cost dollars  out  of  each  unit.  While 
the  very  cheapest  units  feel  tinny,  they 
work  fine  for  routine  single-user  office 
printing,  and  who  can  argue  against  9-pin 
printers  that  cost  less  than  $ 1 50  or  24-pin 
units  under  $200?  Low-cost  printers 
haven't  become  commodity  items,  but 


Cop; 


Power  Packed  & Built  To  Last. 


STANDARD  200XT  $69  STANDARD  220  $99  CP160  $169 


Economical  This  UL  approved,  fully  tested 
unit  is  one  of  the  best  generic  200s  available, 
Costs  no  more  than  our  Standard  150  it  replaces. 


Economical  This  UL  approved,  fully  tested 
unit  is  one  of  the  best  generic  220s  available. 
Ideal  for  basic  systems. 


Original  Portable  Upgrade  Double  your 
power  with  our  direct  replacement  CP  160. 
Allows  286, 386,  and  hard  disk  upgrades. 


SILENCER  200  S129 

Ultra-Quiet  Stop  that  irritating  noise  with 
the  Silencer  200.  Its  large,  low  speed,  German 
fan  keeps  your  system  5°  to  1 5°  cooler  and  84% 
quieter.  Virtually  inaudible!  Great  in  the 
executive  suite  or  home  office. 

TURBO-COOL  200  S169 

High  Performance  Put  AT  power  and  200% 
more  cooling  under  the  hood  of  your  PC/XT 
with  our  UL  approved  Turbo-Cool  200.  Its 
patented  twin  fan,  sloped-cover  design  keeps 
your  system  30°  to  45°  cooler,  preventing  data 
errors  and  other  heat-related  problems.  Perfect 
for  hot  rod  PCs  and  Mini  ATs! 

TURBO-COOL  300S  S169 

Slim  and  Powerful  Give  your  Slimline  or 
Mini-Tower  computer  up  to  1 00%  more  power 
and  cooling  with  our  low  profile,  direct 
replacement  Turbo-Cool  300S.  With  a peak 
capacity  of  over  350  watts,  it  will  easily  start 
even  the  largest  hard  drives  and  peripherals! 


SILENCER  220 $139 

Ultra-Quiet  Unrattle  your  nerves  with  the 
Silencer  220.  Its  custom,  tbermosuiically- 
controlled  fan  maintains  the  correct  system 
temperature  while  reducing  noise  by  up  to  95%. 
Great  in  the  executive  suite  or  home  office. 

TURBO-COOL  300  $189 

High  Performance  Upgrade  your  AT/386 
with  our  powerful  Turbo-Cool  300.  This 
popular  OEM  unit  features  built-in  line 
conditioning,  UL/CSA/TUV  approval,  2-year 
warranty,  and  a high-capacity,  ibmnostalicully- 
controlltd  fan  that  automatically  keeps  your 
system  up  to  35°  cooler.  Great  value! 

TURBO-COOL  450  $349 

Maximum  Performance  The  choice  of  PC 
professionals,  our  Turbo-Cool  450  features 
built-in  line  conditioning,  autoselect  input, 
independent  regulation,  external  DC  voltage 
adjustment,  triple-stage  output  filter,  50cfm 
cooling  fan,  UL/CSA/TUV  approval,  100,000 
Hr.  MTBF  and  2-year  warranty!  Ideal  for 
high-end  workstations  and  network  file  servers. 


CD270  $249 

Deskpro  Upgrade  The  power  user’s  power 
supply!  Our  direct  replacement  CD270  gives 
your  8086/286/386  Deskpro  up  to  70%  more 
power  and  the  reliability  it  deserves.  Prevents 
nuisance  rebooting.  Advanced  design  includes 
autoselect  110V/220V  2-year  warranty. 


INTERNAL  UPS! 


"An  excellent  product" 

-PCUwim.  Hm.  21.  1990 

Our  UL  approved  InnerSource  is  the  first 
AT/386  power  supply  with  a built-m  UPS. 

Its  auto-recharge  battery  provides  up  to  15 
minutes  of  reliable  backup  power  for  both 
your  PC  and  monitor.  This  integrated 
protection  costs  less  than  a bulky  550VA 
external  UPS,  and  it  saves  space,  too.  A 
Novell  NetWare  interface  is  available.  $395 


Silencer,  Twfwvf  and,  and  InncrSnunt  art  trademarks  of  PC  Power  ft  Cooling.  Inc.  Compaq 
and  Deskpro  art  registered  trademarks  id  Compaq  (jjmpnttr  Corporation 


Most  orders  shipped  same  day.  We  accept  Visa,  MC,  COD  or  PO  on  approved  credit 


PC  POWER  & BOOLING INC. 

5995  AvenidaEncinas,  Carlsbad,  CA 92008  • (619)931-5700  • (800)722-6555  • FAX (619)931-6988 

ORCLE  482  ON  READER  SERVICE  CARD 


If  you  thought  you'd  have  to  compromise  on  your  next  High  Resolution  monitor, 
think  again.  With  its  new  14"  PanaSync"” C 1 39 5 , Panasonic’  brings  all  the  compelling 
clarity  and  richness  of  non-interlaced  graphics  within  reach. 

Him  it  on.  and  you'll  see  your  most  graphics- intensive  applications  in  a whole  new 
light.  Compared  to  interlaced  monitors,  images  will  he  sharper,  edges  cleaner,  details 
finer.  With  noticeably  less  flicker.  Because  now  you’re  getting  the  whole  picture,  not 
just  every  other  line.  And  the  C1395  is  as  easy  on  your  eyes  as  it  is  on  your  wallet. 
Like  all  Panasonic  monitors,  the  C1.395  has  excellent  ergonomics.  Controls  are  front- 
mounted,  and  a tilt-swivel  stand  is  included 
So,  whether  your  desktop  is  MS-DOS,  a MAC  II*  or  one  of  die  other  leading  workstations,  before  you  spend  several 
hundred  dollars  more  on  a new  monitor,  spend  a few  minutes  at  your 
authorized  Panasonic  dealer.  He'll  show  you  diat  value  has  never 
looked  so  gixid. 

For  further  information  on  the  PanaSync  C1395  Multi- Frequency  Monitor, 
telephone  1-800-742-8086. 


Monitors.  Computers.  Peripherals.  Printers, 
Colliers,  ’typewriters  & Facsimiles 

Panasonic. 


Office  Automation^ 


’MAC  II  is  a registered  trademark  of  Apple  Computer.  Inc. 
.An  optional  cable  ls  required  for  Macintosh,  the  C8IM2. 


Engineered  far  the  office.  Designed  for  people. 


ason 
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(here  is  a certain  similarity  to  many  of  the 
units.  And  while  low  prices  may  be  music 
to  the  ears  of  printer  buyers,  to  the  makers 
of  dot  matrix  printers,  the  music  signifies 
musical  chairs.  Two  years  from  now,  there 
may  be  fewer  chairs  to  sit  in.  Don't  be 
surprised  to  see  one  or  more  vendors  pull 
out  of  the  business. 

Fortunes  ebb  and  flow  from  year  to 
year,  but  Epson,  Okidata,  and  Panasonic 
appear  to  have  some  of  the  best  product 
mixes  for  now.  Epson  and  Okidata  have 
done  a good  job  selling  low-end  9-pin 
printers  not  only  to  PC  users  but  to  service 
environments  where  the  PC  may  be  dis- 
guised as  a cash  register  or  airbill  printer. 
Panasonic  has  done  well  in  the  24-pin 
market.  Panasonic's  KX-P2624  represents 
a step  forward  in  quiet  dot  matrix  printing. 
This  is  a higher-end  ($500  street  price) 
24-pin  wide-carriage  printer  that  produces 
10  to  20  percent  less  noise  than  other  dot 
matrix  printers.  The  company  also  has  a 
dirt-cheap  24-pin  unit,  the  KX-P1I23, 
with  a price  hovering  around  $200.  With 
prices  like  that,  it's  clear  why  9-pin  print- 
ers are  in  trouble. 

Dot  matrix  market  leader  Epson  has 
retired  its  LQ-800/ 1 000-series  24-pin 
printers  after  half  a decade  of  service.  The 
replacement  LQ-870  and  LQ-1 170,  plus 
the  personal  LQ-570,  include  a scalable- 
font  technology  called  ESC/P2  that  works 
like  PCL  5 or  PostScript,  albeit  on  a far 
more  modest  scale;  you  can  scale  fonts 
only  from  8 to  32  points.  Epson  says  each 
printer  "comes  with  a free  diskette  con- 
taining drivers  for  Microsoft  Wnrd.  Win- 
dows, WordPerfect,  WordStar,  and 
more,"  but  PC  Labs  found  the  Windows 
part  to  be  a bit  misleading.  The  printer 
works  under  Windows,  but  the  scalable 
fonts  don't.  If  you  want  scalable  fonts, 
you  have  to  buy  a software  product  such 
as  Adobe  Type  Manager,  which  does  font 
scaling  (to  1 27  points)  with  any  dot  matrix 
printer. 

In  a market  that  is  not  expanding,  there 
have  to  be  losers  along  with  winners.  Alps 
America.  Citizen  America  Corp..  IBM/ 
Lexmark,  and  Seikosha  America  have 
seen  retrenchment  in  at  least  some  seg- 
ments of  their  dot  matrix  printer  busi- 
nesses. Alps,  for  instance,  didn't  have  any 
new  printers  for  review  this  year. 

The  dot  matrix  market  isn't  all  gloom 
and  doom.  Dot  matrix  printers  will  always 
produce  output  for  less  than  laser  printers, 
roughly  a penny  a page  versus  2 to  4 cents 
a page.  And  wide-carriage  printers  loaded 
with  1 4 7/»-  by  1 1 -inch  paper  can  swallow 
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massive  spreadsheets  better  than  laser 
printers  can. 

FORMS  AND  LINE  PRINTERS 

Businesses  printing  thousands  of  invoices 
a week  need  fast,  durable  printers  that  can 
print  multipart  forms.  If  the  output  is  crisp 
and  the  printer  is  quiet,  so  much  the  better. 
Line  printers  are  grouped  in  with  the  other 
dot  matrix  printers,  but  they  are  a breed 
apart,  costing  at  least  $2,000  and  running 
at  200  to  500  characters  per  second.  There 
are  actually  two  groups  here:  fast,  very- 
heavy-duty  dot  matrix  printers  from 
Genicom  Corp.  and  IBM,  and  even  faster, 
pricier  speciality  units  from  CIE  Amer- 
ica. Mannesmann  Tally  Corp.,  and  Prin- 
tronix.  (The  latter  category  includes  print- 
ers that  accept  the  same  commands  as  line 
printers,  as  well  as  more-common  printer 
codes,  even  though  they  are  not  techni- 
cally line  printers  because  they  don't  print 
the  entire  line  at  once.) 

COLOR  POSTSCRIPT  PRINTERS 

A dollar  a page  isn't  too  much  to  spend  if 
you  need  half  a dozen  color  overhead 
transparencies  in  the  next  half-hour,  or  if 
you  need  a color  proof  of  your  upcoming 
ad  campaign.  The  nine  color  PostScript 
printers  reviewed  here  give  you  fairly  fast 
access  to  relatively  faithful  color  prints 
and  transparencies.  If  the  color  is  not  as 
good  as  an  8-  by  1 0-inch  glossy  color  print 
or  a printer’ s Chromalin  proof  separation, 
it  is  still  pretty  darn  good. 

Tektronix  this  year  has  released  a 
phase-change  solid-ink  printer,  the  Phaser 
III  PXi,  that  is  especially  well  suited  for 
printing  on  all  kinds  of  paper.  Most  other 
high-end  color  printers  are  thermal  wax 
transfer  devices  that  work  best  with  coated 
stock  or  clear  acetate.  The  Phaser  111  PXi’s 
technology,  in  crudest  terms,  involves 
melting  colored  wax  sticks  (they  feel  like 
crayons  and  you  can  draw  with  them  if 
you're  so  inclined),  spraying  the  color  on 
the  sheet,  and  then  flattening  the  wax  onto 
the  paper  by  using  a heavy  roller.  While 
this  process  sounds  simple,  making  it  work 
well  has  been  no  easy  feat. 

For  those  users  who  want  simpler  and 
cheaper  color  output,  there  are  color  rib- 
bons for  most  dot  matrix  printers,  color 
toner  cartridges  for  laser  printers  (brown 
or  blue,  one  color  per  cartridge),  and  the 
venerable  HP  PaintJet.  New  this  year  are 
color  ink  jet  printers  from  Mannesmann 
Tally  (the  MT92C,  $2,995)  and  HP  (the 


HP  DeskJet  500C.  $1,500).  Neither  was 
available  in  time  for  review;  however, 
looks  at  preproduction  units  suggest  they 
will  split  thedifference  inquality  between 
low-end  color  devices  and  the  $5, 000- 
plus  thermal  wax  transfer  printers. 

PORTABLE  PRINTERS 

If  there’s  one  area  that  is  truly  innovative 
this  year,  it  is  the  battery-powered  port- 
able printer.  The  Kodak  Diconix  pioneered 
the  market  several  years  ago.  although 
this  printer  is  fading  in  the  wake  of  better 
technology.  Canon's  BubbleJet  BJ-lOe, 
an  Editors’  Choice  winner  last  year,  is  the 
current  leader  in  price,  performance,  and 
quality.  Two  new  printers  produce  sensa- 
tional print  quality.  The  $469  Citizen  PN48 
is  not  much  bigger  than  a portable  cellular 
phone,  yet  it  produces  essentially  laser- 
printer-quality  output — at  a leisurely  25 
cps.  As  for  speed,  the  Mannesmann  Tally 
MT735  produces  6-ppm  output  from  a 
unit  the  size  of  a ream  of  paper. 
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Application  backlogs. 


If  developments  at  a stand 

In  two  or  three  years  your  company  will  have 
changed,  your  markets  will  be  different,  your  competi- 
tors will  be  using  new  tactics,  and  the  applications  you 
needed  today  might  be  ready. 

So  it  goes  with  software  development.  Most 
large  projects  are  backed  up  so  long,  by  the  time  an  appli- 
cation is  new,  it’s  old.  Worse,  it  may  not  even  be  what  was 
asked  for  in  the  first  place. 

This  dilemma  is  anything  but  acceptable,  so 
IBM  has  launched  a major  effort  to  speed  things  up. 
Working  with  leaders  in  CASE  technology;  we’re  build- 
ing a new  framework  called  AD/Cycle”  that’s  giving  the 
entire  development  cycle  something  it  never  had  before. 
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still,  how  fast  can  the  rest  of  your  business  go? 


uniform  standards  for  streamlining  the  process  from 
start  to  finish. 

AD/Cycle  also  includes  a host  of  new  tools,  both 
from  IBM  and  our  business  partners:  CASE  tools  for 
planning,  analysis  and  design,  languages,  generators, 
plus  testing  and  maintenance  tools,  all  with  a structure 
for  coordinating  their  efforts. 

And  to  help  executives  and  programmers  think 
more  alike,  AD/Cycle  offers  advanced  methods  for  shar- 
ing information  so  that  everyone  can  work  on  the  same 
wavelength,  so  the  end  product  will  be  right. 

Over  60  AD/Cycle  products  are  available  today 
and  scores  of  CASE  vendors  have  signed  up  for 


AD/Cycle.  Which  means  it’s  already  gaining  acceptance  as 
a standard  for  application  development,  and  much  more 
is  on  the  way. 

Companies  like  Eastman  Kodak,  Phillips 
Petroleum,  USAA  and  Continuum  are  now  using 
AD/Cycle  tools  with  good  results.  Clearly,  the  sooner  you 
get  started  the  better,  and  there’s  plenty  to  start  with  now. 

The  roots  of  today  ’s  backlogs  are  many  but  the 
biggest  culprits  have  been  a lack  of  standards  and  direc- 
tion— the  very  ills  that  AD/Cycle  is  designed  to  cure. 

R»r  more  information  about — . 

our  growing  family  of  AD/Cycle  prod-  z — - irzrz 
ucts  call  1 800  IBM-CALE,  ext.  822.  = t = 
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HOW  WE  TESTED  THE  PRINTERS 


PC  Magazine  Labs'  printer  test 
suite  is  a delicate  balancing  act 
between  old  and  new.  At  the  core  is 
our  text  speed  test,  which  dates 
back  to  1984.  Brand  new  is  an  HP 
PCL  5 torture  test. 

by  Mary  Kathleen  Flynn 
and  Michael  J.  Zulich 

As  the  largest  and  longest-running  PC 
Magazine  project,  the  annual  primer 
issue  offers  many  challenges.  These 
range  from  mission-critical  questions, 
such  as  deciding  which  products  to 
include  in  the  review,  to  mundane  con- 
cerns. such  as  figuring  out  where  to  pm 
the  100-plus  printers  that  come  through 
our  doors  every  summer.  But  each  year 
it  is  the  test  suite  that  inspires  the  most 
passionate  feelings. 

Similar  to  the  debate  raging  on  col- 
lege campuses  about  updating  the  tradi- 
tional canon,  we  argue  about  how  much 
we  should  change  our  tests.  What  role 


should  backward  compatibility  play? 
Because  this  ongoing  project  spans 
nearly  a decade  of  products,  the  test 
suite  has  to  be  static  enough  to  produce 
consistent  results  across  the  years,  while 
at  the  same  time  it  must  be  flexible 
enough  to  keep  up  with  changing  tech- 
nologies and  new  features. 

BACKWARD  COMPATIBILITY 

This  year,  many  of  the  decisions  we 
made  favored  tradition.  The  test  suite 
has  been  a work  in  progress  since  1984, 
with  PC  Labs'  technical  director  Robert 
W.  Kane  and  contributing  editor  Bill 
O'Brien  as  the  principal  architects.  The 
core  of  our  test  suite,  which  takes  up 
over  30MB  of  RAM,  is  our  text  speed 
test.  Known  affectionately  as  the  Arthur 
D.  Author  test,  it  consists  of  a two-page 
business  letter.  For  dot  matrix  and  ink 
jet  printers,  the  test  file  contains  one 
copy  of  the  letter,  we  print  this  twice 
and  then  average  the  scores.  Results  are 
reported  in  characters  per  second  (cps). 


HOW  TO  READ  THE  PRINTER  GUIDES 


■ Text  Speed 

Our  text  speed  test  is  a two-page 
business  letter.  Dot  matrix  and  ink  jet 
speeds  are  reported  in  characters  per 
second  (cps),  page  printers  (laser, 
thermal  wax  transfer,  and  solid-ink 
units)  in  pages  per  minute  (ppm),  and 
line  printers  in  lines  per  minute  (Ipm). 

■ Graphics  Speed 

The  scanned  photo  of  associate  editor 
Mary  Kathleen  Flynn  doubles  as  our 
output  sample  and  our  graphics  speed 
test.  Results  for  all  printers  are  in 
graphics  pages  per  minute  (gppm). 


■ Graphics  Time 

A different  way  of  expressing  the 
graphics  speed,  this  test  tells  you  how 
long  the  printer  took  to  print  our  graph- 
ics image,  in  minutes  and  seconds. 

■ One  Page  Out 

This  test  reports  in  seconds  how  long  it 
takes  a single  page  to  print.  After  the 
printer  idles  for  30  seconds,  timing 
starts  from  the  moment  the  page 
enters  the  printer  until  the  page  drops 
into  the  printer's  output  tray. 


For  page  printers  (laser,  thermal  wax 
transfer,  and  solid-ink  units),  the  test 
file  contains  ten  copies  of  the  letter  in 
order  to  minimize  the  overhead  of  print- 
ing the  first  page.  We  run  the  test  twice 
and  average  the  scores.  Test  results  are 
reported  in  pages  per  minute  (ppm).  We 
also  run  a one-page-out  test  (new  last 
year)  to  show  you  how  long  you  will 
have  to  wait  for  laser  printers  and  their 
brethren  to  print  the  first  page.  Results 
are  reported  in  seconds. 

Line  printers,  which  we  review  in  the 
dot  matrix  section,  are  designed  for  high- 
volume  applications  and  therefore  use 
the  same  test  file  as  the  laser  printers. 
They  print  one  line  at  a time,  and  the 
results  are  reported  in  lines  per  minute 
(lpm). 

One  question  we’re  often  asked  is, 
“Why  do  you  keep  using  that  old  photo 
of  Flynn?”  We  do  this  for  the  same 
reason  we  still  use  the  Arthur  D.  Author 
letter:  so  you  can  compare  this  year’s 
products  with  those  from  last  year  and 
previous  years  before  that.  The  photo- 
graph was  taken  in  1 988  by  our  princi- 
pal photographer  Thom  O’Connor,  who 
shot  all  the  printers  for  this  issue  (as 
well  as  about  500  printers  for  previous 
issues).  The  scanned  image  contains 
many  shades  of  gray  and  doubles  as  our 
graphics  speed  test;  the  results  are  re- 
ported in  graphics  pages  per  minute 
(gppm).  We  also  report  in  minutes  and 
seconds  the  time  each  printer  takes  to 
print  the  file. 

Because  it  is  not  a speed  test,  the  text 
sample  we  publish  in  the  PrinterGuides 


Gray-Scale  or  Color  Output 

This  bar  consists  of  six  shades  of  gray  | 
for  monochrome  printers  and  six 
colors  for  color  printers. 


* v engine-base<i 


Graphics  Output 

The  photo  shows  how  well 
the  printer  reproduces 
halftones. 


Editor’,  a ^to  set' 

:s&fffand 

courier  joj 

CG  Ttmes_BoJO 

V Text  Output 

I This  provides  a sample  of 
each  printer's  fonts  and 
features. 


Line  i 

In  addition  lo  the  scanned 
photo,  these  lines  appear 
on  our  graphics  test  page. 
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changes  from  year  to  year.  The  PC  Labs 
staff  dug  up  this  year’s  quote. 

We  ran  the  speed  tests  in  all  emula- 
tions that  came  standard  with  each 
printer,  and  we  report  the  results  from 
the  primary  emulation.  For  printers  that 
came  with  HP  PCL  and  PostScript 
compatibility,  we  report  test  results  in 
both  modes.  You  will  see  that  the  graph- 
ics scores  in  PostScript  mode  are  slower 
than  they  are  in  PCL  mode.  In  part,  this 
is  because  PostScript  Level  I is  inher- 
ently slower,  but  it  is  also  because  our 
test  file  is  larger  in  PostScript  mode  than 
in  PCL  mode.  In  supplemental  testing, 
we  ran  some  PostScript  options  through 
our  test  suite. 

NEW  TORTURE  TEST 

New  this  year  is  our  HP  PCL  5 compati- 
bility test,  which  is  written  by  contribut- 
ing editor  Alfred  Poor  (who  also  devel- 
oped our  original  PCL  torture  test).  Both 
the  PCL  4 and  PCL  5 tests  utilize  com- 
mon and  not-so-common  PCL  func- 
tions, such  as  nested  macros  in  PCL  4, 
scalable  fonts,  orthogonal  printing, 
HPGL,  and  PCL  5 compression  modes 
(1,  2,  3,  and  5). 

PostScript  Level  2 had  not  been  out 
long  enough  for  us  to  develop  tests  that 
would  fully  exercise  its  functions.  Only 
three  printers  used  PostScript  Level  2: 
the  Dataproducts  LZR  %0  and  the  color- 
PostScript  Tektronix  Phaser  II  PXi  and 
Tektronix  Phaser  III  PXi. 


HOW  TO  READ  THE 
HIGH-LOW-AVERAGE  CHARTS 

Relative  Scores,  Not  Actual  Speeds 
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Also,  don't  expect  to  see  the  impact 
of  RISC  processors  or  SCSI  adapters  on 
our  results;  our  tests  don’t  take  advan- 
tage of  these  features. 

We  tested  printers  in  five  categories; 
desktop  laser  printers,  shared  laser  print- 
ers, color  PostScript  printers,  ink  jet 
printers,  and  dot  matrix  printers. 

The  shared  laser  printer  category  is 
new;  ten  laser  printers  aimed  at  net- 
worked environments  were  introduced 
during  the  past  year.  Although  you  might 
think  a new  category  would  demand  a 
new  testing  strategy,  we  discovered 
earlier  this  year  that  print  speed  is  lim- 
ited by  the  printer’s  engine  and  not  by 
the  network's  speed  or  topology  ( “Get 
Serious:  Smart  Printer  Sharing  with  the 
HP  LaserJet  IHSi."  PC  Magazine,  May 
28, 1991 ).  In  addition,  none  of  the  high- 
volume.  high-speed  printers  provide  a 
built-in  network  adapter  as  standard 
equipment,  and  only  a few  of  them  offer 
it  as  an  option.  To  keep  the  playing  field 
level,  we  tested  these  devices  as  though 
they  were  attached  to  a print  server  by 
using  our  standard  test-bed  Compaq 
Deskpro  386/25e  and  the  system’s  par- 
allel port. 

Color  PostScript  printers  underwent 
the  same  test  suite  as  desktop  laser  print- 
ers and  shared  laser  printers — except 
that  we  made  them  print  in  six  colors 
(blue,  red,  magenta,  green,  cyan,  and 
yellow)  instead  of  gray  scales.  Since 
most  color  PostScript  printers  cannot 


THE  BARS 

The  high-low-average  charts  show  each  printer's 
scores  on  our  performance  tests  relative  to  the 
best,  worst,  and  average  scores  of  printers  in  this 
issue.  Each  colored  bar  represents  the  range  ol 
test  scores  for  printers  of  the  same  type,  from 
fastest  to  slowest.  The  longer  the  bar.  the  wider  the 
range.  If  the  best  score  is  more  than  twice  as  fast 
as  average,  an  upward-pointing  arrow  appears 
atop  the  colored  bar. 

A black  arrow  on  each  bar  represents  the  given 
printer's  position  within  the  range.  The  higher  the 
arrow,  the  better  the  performance.  If  the  printer 
performs  more  than  twice  as  fast  as  average,  the 
black  arrow  appears  at  the  top  of  the  bar,  pointing 
upwards. 

THE  BOXES 

A normalized  score  appears  in  the  box  below  each 
colored  bar.  This  number  reflects  the  printer’s  po- 
sition compared  with  others  in  its  class,  on  a scale 
where  the  average  score  is  1 00  and  a larger  score 
indicates  proportionally  better  performance. 

For  the  printer's  actual  speeds  (measured  in 
cps,  Ipm.  ppm.  or  gppm),  turn  to  the  three-dimen- 
sional charts  on  the  performance  test  pages  in  the 
appropriate  section  of  reviews. 


"4; 


PC  Magazine  Labs’  printer  test  suite: 
text  speed,  text  output,  and  graphics 
speed. 


fill  the  entire  page,  we  measured  the 
printable  area.  Look  for  a printer  with  a 
printable  area  above  80  square  inches. 

A handful  of  printers  were  unable  to 
print  one  of  our  tests;  the  portable  Citi- 
zen PN48.  for  instance,  uses  thermal 
fusion  technology  and  therefore  does 
not  have  a draft  mode.  The  EiconLaser, 
which  uses  a PC  controller,  was  unable 
to  handle  the  size  of  our  graphics  file 
without  a utility  provided  by  the  com- 
pany. These  printers  receive  an  “N/A” 
(for  not  applicable)  in  the  Printer  Guides, 
in  place  of  a result,  and  a 0 as  a score  in 
the  high-low-average  charts. 

Perhaps  the  most  obvious  difference 
between  this  year’s  issue  and  those  in 
previous  issues  is  the  graphics  that 
accompany  each  review.  The  Fonts 
& Features  boxes  have  been  replaced 
by  high-low-average  charts.  (A  full 
features  table  in  each  section  will  tell 
you  all  about  fonts.)  Borrowed  from 
a diagram  that  associate  graphics  di- 
rector Gary  W.  Kaplow  developed 
for  PC  roundups,  this  new  chart  al- 
lows you  to  see  test-by-test  how  each 
printer’s  performance  compares  with 
the  performance  range  of  all  the  print- 
ers in  its  class.  The  average  score  is 
set  to  100;  printers  that  performed 
above  average,  for  example,  will  have 
scores  over  1 00.  But  don ’t  start  send- 
ing executive  editor  Bill  Howard  en- 
tries for  the  Abort.  Retry.  Fail?  col- 
umn. These  numbers  are  supposed  to 
be  different  from  the  cps,  ppm.  and 
gppm  ratings.  ■ 
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If  you  are  less  constrained  by  space  and 
don't  need  battery-powered  printing,  any 
of  the  smallish  dot  matrix  printers  do  a 
passable  job.  And  if  you're  really  space- 
constrained.  you  can  use  your  laptop 
computer's  modem  and  any  of  the  elec- 
tronic mail  services — AT&T  Mail,  Com- 
puServe, or  MCI  Mail — to  send  a fax  to 
your  hotel. 

EASE  OF  USE/BELLS  AND  WHISTLES 

For  many  users,  ease  of  use  is  as  important 
as — no,  more  important  than — an  extra 
10  cps  of  print  speed.  As  in  previous 
years,  the  industry  is  more  talk  than  ac- 
tion. 

HP,  for  instance,  includes  scalable  fonts 
with  its  current  printers,  but  these  printers 
are  unable  to  scale  the  type  on  a slightly 
oversize  Windows  spreadsheet  to  fit  onto 
a single  page,  or  to  create  multiple  Page- 
Maker thumbnail  pages  on  a single 
sheet — something  all  PostScript  printers 
can  do.  HP  LaserJet  printers  are  techni- 
cally capable  of  doing  it.  but  the  current 
Windows  driver  isn't.  Maybe  next  year, 
HP  says. 

Panasonic,  which  trumpeted  its  KX- 
P 1 1 24  printer's  row-column  offset  front- 
panel  buttons  as  the  last  word  in  ease  of 
use,  found  that  the  word  most  users  would 
use  is  unprintable  and  quietly  junked  it  in 
favor  of  a more  traditional  LCD  arrange- 
ment on  its  successor,  the  KX-PI  124i. 

While  it  doesn't  make  life  easier  for 
users,  IBM  has  a front-panel  innovation 
that  makes  life  easier  for  printer  sales- 
people, if  not  for  users.  Most  IBM/ 
Lexmark  dot  matrix  printers  have  a button 
marked  Demo,  which  does  exactly  what 
you  would  expect. 

A small  but  increasing  number  of  laser 
printer  vendors  are  offering  envelope 
feeder  attachments  so  you  don't  have  to 
run  off  and  find  a Selectric  when  you  need 
to  address  an  envelope.  An  even  smaller 
number  of  word  processors  now  have 
macros  or  routines  that  grab  the  address 
off  the  letter  on-screen,  then  draw  an 
envelope  through  the  manual  feed  slot; 
you  don’t  have  to  figure  out  the  page 
offsets  and  margins  for  an  envelope. 

For  those  who  want  even  fewer  hassles, 
two  companies  have  or  will  have  special- 
ity printers  that  print  only  envelopes, 
labels,  or  both.  CoStar  Corp.  (203-661- 
9700)  makes  a $595  envelope  printer  (the 
AddressWriter)  and  a pair  of  label  print- 
ers (the  $249.95  LabelWriter  II  and  $399 
LabelWriter  II  Plus)  that  print  on  1 7*-  by 
3.5-inch  and  2.25-  by  4-inch  labels,  re- 
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spectively.  A version  of  Avery  Dennison's 
LahelPro  software  will  be  bundled  with 
the  printers;  the  label  printers  will  also  be 
sold  by  Avery  Dennison  as  the  Personal 
Label  Printer.  Tidemark  (415-490-5583) 
plans  to  market  an  $1,195 
envelope  printer,  the  Ad- 
dress Express.  Tidemark 
contends  that  its  higher 
price  is  offset  by  faster, 
better-quality  printing 
and  a lower  cost  for  con- 
sumables. Demonstra- 
tion labels  and  envelopes 
produced  by  CoStar 
printers  were  legible  but 
not  letter-quality;  print 
resolution  is  1 38  dpi  (for 
the  LabelWriter  printers)  and  144  dpi  (for 
the  AddressWriter). 

High-speed  envelope  printers  already 
exist  for  companies  that  need  to  address 
thousands  of  envelopes  a week  (see 
"Name  and  Address  for  Less;  Envelope 
Printers  Cut  Your  Costs,”  PC  Magazine, 
January  29,  1991).  CoStar  and  Tidemark 
products  are  for  more-modest  needs. 


IBM’s 

LaserPrinter 
10  provides 
significantly 
better  image 
quality  at  600 
dpi,  above, 
than  at  300  dpi,  below.  Insets  are 
enlarged  six  times  to  show  detail. 

an  as-yet-unannounced  upgrade  and  soft- 
ware. Kodak  includes  a 6-ppm  conven- 
ience copier  in  its  1 6-ppm  Eastman  Kodak 
Ektaplus  70 16  PS.  (This  is  reviewed  in  the 
shared  laser  printer  section  in  this  issue.) 

ABOUT  THIS  ISSUE 


LOOKING  AHEAD 

More  progress  and  new  technology  will 
come  over  the  next  year.  Some  of  it  was 
predicted  for  this  year.  Laser  printers  have 
been  stuck  at  300-dpi  resolution  since  the 
original  LaserJet  arrived,  back  in  1984.  A 
half-dozen  companies  do  have  higher- 
resolution  output,  but  they  only  account 
for  a tiny  comer  of  the  market.  IBM  offers 
the  most  impressive  high-resolution  solu- 
tion we've  seen:  For  about  $4,100,  you 
can  buy  the  IBM  LaserPrinter  10  loaded 
up  with  enough  memory  to  turn  the  Adobe 
PostScript  option  into  600-dpi  mode  for 
spectacular  output. 

The  multifunction  printer  is  another 
once  and  future  product.  Also  called  a 
hydra  device  or  multifunction  peripheral, 
this  concept  involves  combining  a laser 
printer,  scanner,  fax,  modem,  and  photo- 
copier into  one  box,  or  a box  plus  a con- 
troller box.  An  intriguing  idea  for  the 
home,  home  office,  or  small  business,  the 
multifunction  printer  also  poses  a multi- 
headed threat:  When  it  breaks,  you  lose 
your  laser  printer,  scanner,  fax,  modem, 
and  photocopier  all  at  once.  In  the  mean- 
time, there  have  been  partial  solutions. 
HP  offers  a pricey  but  high-quality  fax  at- 
tachment ($1,895)  for  its  LaserJet  print- 
ers, which  could  double  as  a scanner,  with 


For  our  eighth  annual  review  of  printers, 
we  divided  this  issue  into  five  sections: 
desktop  laser  printers,  shared  laser  print- 
ers, ink  jet  printers  (black-and-white  and 
color),  color  PostScript  printers  (the 
$5,000-plus  devices),  and  dot  matrix  print- 
ers. The  high-end  dot  matrix  (line-printer- 
style)  printers  are  in  the  dot  matrix  sec- 
tion. Portable  printers  are  covered  in  sev- 
eral sections,  depending  on  their  engine 
technology. 

Each  section  is  arranged  alphabetically 
by  company  name;  if  the  company  has 
several  printers,  they're  grouped  together 
in  a single  review.  To  be  included  in  our 
reviews,  printers  had  to  be  available  by 
early  summer.  We  reviewed  only  new 
printers,  plus  previously  reviewed  print- 
ers that  were  substantially  enhanced.  The 
introduction  to  each  section  lists  printers 
that  have  been  announced  but  were  not 
available  to  meet  our  deadlines. 

With  the  106  printers  reviewed  here, 
we've  now  tested  a grand  total  of  819.  To 
help  you  compare  previously  reviewed 
printers  that  are  still  on  the  market,  an 
index  details  each  one’s  name,  engine 
technology,  print  speed,  and  current  price, 
and  the  issue  and  page  of  the  previous  re- 
view. It  naturally  includes  the  printers  re- 
viewed in  this  issue.  ■ 
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SHOOT-OUT 

ORACLE  Server 
For  NetWare  Went 
To  Sara  Lee  And  Had 
The  Competition 
For  Dessert. 


“ORACLE  SERVER  NLM  TAKES 
TOP  HONORS  FOR  SPEED, 
RELIABILITY  AND  ROBUSTNESS” 
Sara  Lee  Corp.  and  PC  Week  Labs. 

"The  project  at  Sara  Lee  was  ambitious. 
The  original  database  application  that  the 
company  wanted  to  downsize  to  the  client/ 
senvr  platform  was  a subset  of  its  order- 
entry  records . . . 

“ In  the  end,  ORACLE  Server  [ for 
NetWare j was  the  only  software  that  met 
all  the  stringent  requirements  for  the 
application . . . 

“ While  each  product  competing  in  the 
shootout  displayed  strength  in  one  area  or 
another,  ORACLE  Senvr  was  at  or  near 


the  top  in  nearly  every  competition. 

“ ORACLE  Senvr' s performance  shined 
on  database  queries  that  required  complex 
aggregations— sometimes  more  than  twice 
as  fast  as  other  products . . . 

“ In  selecting  ORACLE  Senvr  as  the 
winner,  the  judges  considered  other  factors 
such  as  product  maturity  and  experience 
with  corporate  databases,  and  the  selection 
of  front-end  tools  to  access  the  database. 

"(And)  even  though  the  NLM  version  of 
ORACLE  Server  ivas  new,  it  ivas  considered 
to  be  a close  extension  of  the  firm’s  OS/2 
and  Unix  products,  which  are  proven 
technology  on  client/server  platforms’.' 

-PC  Week  June 24, 1991 


Hungry  for  more?  ORACLE  Server  for 
NetWare  just  recorded  the  highest  audited 
TPC  Benchmark'-  B rate  ever  on  a PC— 

43  tpsB.  At  that  rate,  the  low  $2590/tpsB  is 
just  icing  on  the  cake. 

1-800-633-0518  Ext.  4445 

Call  us  for  a complete  benchmark  report 
and  reprint  of  the  PC  Week  Shootout.  We’ll 
also  tell  you  about  the  rest  of  Oracle’s  open 
family  of  portable  software.  And  the  support, 
education  and  consulting  services  that  help 
you  get  the  most  out  of  your  investment. 

OR  AC  LG 

Software  that  runs  on  all  your  computers. 


CmiOmlclxqunnun .OR*  Lf  i*  1 registered  trademark  "I Oraslr  l iej»».«t»m  Sari  I re  is  a trademark utSara  1 re  t utfturanon.  Krpriiard  (n«i  PC  'Xrck  June  24,  |W|  i optnghi  C All UmmunkJIkm t umpan*  NetWare..  jirjdnnjrki4NuwU.lix.TI1  Benrhmtrk 
is  a trademark  id  thr  Transaction  Pn*.rssingl  mined.  Other  trademarks  t*fc»nwda«  ul  tlsrir  rofcttnr  nuruitilufTt.  I aJI  k«  hardware  and  tuftwue  requirements. Outside  the  US. A..hut  within  North  Amcrxa.iaU  I-IIIIM11-HJI  t* pri  iduil,  service,  and  seminar  inkirmation 


PC  Magazine  caught  us  speeding. 


"PacificPage  XL  beats  HP  on  LaserJet 
PostScript  printing " 


PC  Magazine,  June  25, 1991 


FASTEST  PRINTING  SPEED. 
LOWEST  PRICE. 


PacificPage  XL  is  fast.  So  fast, 
that  PC  Magazine  has  cited  it  for  ex- 
ceeding the  speed 
limit  of  Hewlett- 
Packard's  PostScript* * 

Cartridge  by  more 
than  six  times. 

If  by  chance  the 
speed  doesn't  sell 
you,  the  low  price 
will.  Because  it’s  the  one  feature  of 
PacificPage  XL  that  doesn’t  exceed 
HP’s  cartridge.* 

How  do  we  get  it  to  work  so  fast? 
It's  really  quite  simple.  We've  taken 
our  award-winning  PostScript  lan- 
guage emulation  cartridge  called 
PacificPage  P»E,  and  combined  it 
with  a high  speed  accelerator  board 
that  installs  easily  into  your  LaserJet 
IIP,  III,  IIID  or  HIP  printer  memory 
slot.  LaserJet  printing 
speeds  are  boosted 


“PacificPage  XL  provides  the  fastest 
PostScript  printing  available  on  a desktop. 


Do  you  use  a shared  printer?  If 
you  do,  you'll  definitely  want  the 
speed  of  PacificPage  XL.  Because  out- 
put is  printed  so  fast,  other  users 
won’t  have  to  wait  for  their  jobs  to 
print. 

Make  a quick 
price/performance 
comparison  and 
you’ll  see  — 
PacificPage  XL  is  the 
„ smart  choice! 


35  POSTSCRIPT  COMPATIBLE  FONTS 

Acquiring  stylish,  professional 
looking  output  is  easy  with 
PacificPage  XL.  Because  we’ve  in- 
cluded 35  fully 


“An  Intel  i960  RISC 
processor  on  the  accelerator 
board  helps  the  PacificPage 
XL  print  graphics  more 
than  six  times  as  fast  as 
the  HP  PostScript 
Cartridge.  " 


by  the  fast  Intel 
i960"  RISC  pro- 
cessor that’s 
mounted  on 
the  board 
alongside 
2 MB  of 
printer 
memory. 


COURIER 

SWISS 

SWISS  NARROW 
DUTCH 
ZAPF 

CALLIGRAPHIC 

GEOMETRIC 

REVIVAL 

CENTURY 

CHXXCMW 

Zapf  Dingbats 

*#©*✓★*©❖ 

Symbol 

<-»A»<i>r«rNX* 

lit  h typrtiyir  coon  in  normal,  bold. 

lor  t lunoty,  tuft  Dingbats,  and 
Symbol. 

* The  native  35 
PostScript  compatible 
fonts  in  PacificPage  XL 
are  Bitstream  designs, 
some  of  them  superior 
to  Adobe's  version." 


scalable  Apple 
LaserWriter 
equivalent  fonts. 
These  high  qual- 
ity Bitstream  de- 
signs provide  you 
with  the  tools  you 
need  to  create 
output  that 
shines.  For  even 
greater  versatility, 
PacificPage  XL 
supports 
Bitstream’s 
Speedo  fonts  and 
Adobe  Type  1 and 
3 fonts. 


* Suggested  list  price  effective  8/1S/91  and  includes  the  cost  of  2 MB  of  memory.  Quotes  reprinted  from  PC 
Magazine,  June  25,  1991.  C 1991  Ziff  Communications  Company.  PacificPage  XI  and  PacificPage  P»E  are  trade- 
marks of  Pacific  Data  Products,  Inc.  Adobe  and  PostScript  are  registered  trademarks  of  Adobe  Systems  Inc.  HP  and 
LaserJet  are  registered  trademarks  of  Hewlett-Packard  Company,  i960  Is  a trademark  of  Intel  Corporation.  All  other 
product,  company,  and  typeface  names  are  trademarks  of  the  company  or  manufacturer  respectively.  Pacific  Data 
Products  Inc.  912S  Rehco  Road,  San  Diego,  CA  92121,  Fax  (619)  SS2-OB89.  EUROPEAN  OFFICES:  Geneva  Tel  141) 
22.41.26.50,  Fax  (41)  22.41.06.82.  France  Tel  (33)  I 39  23  20  00,  Fax  (33)  1 39  63  31  20,  U.K.  Tel  (44)  442  23  14  14. 

Fax  (44)  442  23  6S  40.  C 1991  Pacific  Data  Products.  Inc. 


100%  POSTSCRIPT  LANGUAGE 
COMPATIBILITY  — GUARANTEED 

Many  LaserJet  users  believe  that 
only  true  Adobe  PostScript  gives  true 
PostScript  capabilities.  The  truth  is, 
PacificPage  XL  provides  exactly  the 
same  graphics 


lasnJH  III  with  PacificPagr  XI 

" PacificPage  XL  swiftly  and  accurately  renders 
some  test  EPS  files  that  other  interpreters  distort 
and  had  no  trouble  with  any  of  the  large  and 
complex  images  used  for  testing. " 

capabilities  for  your  LaserJet  as  Adobe 
PostScript.  Exactly.  So  you  can  pay  less 
and,  in  addition  to  speed,  get  all  of 
PostScript's  powerful  graphics  func- 
tions. We’re  so  sure  of  it  that  we  give 
you  our  money  back  guarantee  of 
satisfaction. 

FREE  DESKTOP  PUBLISHING  KIT 

Call  for  your  free  introductory  kit 
which  includes:  The  PC  is  not  a Type- 
writer ($9.95)  from  Peachpit  Press,  a 
book  to  help  you  create  professional- 
looking documents;  a point  size  ruler, 
plus  valuable  offers  on  our  products. 

Quantities  are  limited.  So  call 
now!  For  more  information  or  a dealer 
near  you,  contact  Pacific  Data 
Products,  (619)  597-4608. 


PACIFIC 


DATA  PRODUCTS 


Copyrighted  material 


These  35  desktop  loser 
printers  provide  clear 
alternatives  to  HP's 
dominant  LaserJet  III: 
lower  prices,  faster 
output,  smaller  footprints, 
higher  resolution, 
more-efficient  processors. 
And  PostScript  comes 
standard  on  two-thirds 
of  these  4-  to  10-ppm 
printers. 


Ho  hum.  Faster,  smaller,  cheaper.  More  of  the  same. 
The  laser  printer  market  rolls  along  every  year,  with 
those  imperatives  controlling  its  growth.  And  again 
this  year.  . .wait  a minute! 

This  year,  laser  printers  also  got  slower,  bigger, 
and  more  expensive — much  more  expensive  in  a few 
cases.  We  have  finally  broken  away  forever  from  the 
6-page-per-minute  paradigm:  the  notion  that  every 
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self-respecting  laser  printer  ought  to  be  an 
HP  LaserJet  II  clone,  if  maybe  a little 
smaller,  cheaper,  and  slower. 

You  can  find  most  of  those  high-speed, 
high-dollar  laser  printers  in  Frank  Derfler 
and  Steve  Rigney’s  look  at  shared  laser 
printers.  Here,  however,  we  look  at  35 
desktop  laser  printers  (from  22  vendors) 
that  are  really  intended  for  single  users  or 
for  simple  sharing  in  a very  small 
workgroup. 

In  many  offices,  smaller  and  less  ex- 
pensive printers  such  as  these  35  are  a 
better  alternative  to  larger,  faster,  net- 
worked printers  shared  by  many  users. 
Users  with  heavy  printing  needs  are  often 
better  served  by  having  a dedicated  printer, 
even  the  once-in-a-while  laser  printer  user 
appreciates  having  a personal  laser  printer 
within  arm’s  reach.  So  even  if  you  are 
looking  for  printers  for  a LAN  environ- 
ment, you  may  find  the  best  solution  here. 

Our  entries  include  35  machines  from 
Bezier  Systems,  Brother  International 
Corp.,  C-Tech  Electronics,  Dataproducts 
Corp.,  Digital  Equipment  Corp.,  Eastman 
Kodak  Co.,  Eicon  Technology  Corp., 
Epson  America,  Everex  Systems,  GCC 
Technologies,  Hewlett-Packard  Co.,  IBM 
Corp./Lexmark,  LaserMaster  Technolo- 
gies Corp.,  Mannesmann  Tally  Corp., 
Microtek  Lab,  NEC  Technologies,  Oki- 
data,  Panasonic  Communications  & Sys- 
tems Co.,  QMS,  Sharp  Electronics  Corp., 
Star  Micronics  America,  and  Tandy  Corp. 

Though  lower-end,  single-user  laser 
printers  can  be  sorted  into  many  kinds  of 
categories,  the  simplest  divisions  (beyond 
price)  are  by  the  source  of  the  laser  en- 
gine, by  the  output  speed,  and  by  the  page 
description  language  (PDL). 

LITTLE  ENGINES  THAT  CAN 

Among  the  desktop  laser  printers  we  re- 
viewed here,  you  will  find  engines  from 
Canon  USA,  IBM  Corp.,  Minolta  Corp., 
Oki  Electric,  Panasonic  Communications 
& Systems  Co.,  Sharp  Electronics  Corp., 
and  Tokyo  Electronics  Corp.  (TEC).  All 
of  these  engines  produce  good  results,  but 
engine  speed  varies  considerably  from 
company  to  company,  as  do  the  ease  and 
economics  of  replacing  such  consumables 
as  toner  and  photoconductive  drums. 

Speed  counts,  but  don’t  ignore  the 
convenience  factor.  Canon’s  original  la- 
ser engine,  which  was  the  heart  of  the  first, 
market-creating  HP  LaserJet  printer  back 
in  1984,  introduced  the  idea  of  the  single- 
use, all-in-one,  disposable  dmm-and-toner 
combination.  The  ease  and  speed  of  sim- 
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ply  pulling  one  print  cartridge  and  replac- 
ing it  with  another  are  hard  to  beat.  If  you 
really  do  toss  that  cartridge  after  a single 
use,  the  per-page  consumables  price  is  a 
little  high  (about  $0.03),  not  to  mention 
the  environmental  costs  of  throwing  a 
complicated,  slow-to-break-down  piece 


of  plastic  and  metal  into  your  local  landfill. 
Several  major  players  have  launched  re- 
cycling programs  for  cartridges;  some 
offer  a cash  incentive,  which  may  offset 
the  higher  per-page  cost.  (See  the  sidebar 
“New  Lamps  for  Old:  Are  Recycled 
Cartridges  Finally  Worth  Considering?”) 
You  may  want  to  think  twice  about  three- 
part  photoconductor  systems. 

PPM:  THEORY  AND  PRACTICE 

If  the  combination  of  engine  and  toner 
system  is  one  useful  way  to  classify  these 
printers,  rated  engine  speed  is  another. 
Knowing  the  engine  manufacturer  is  not 
enough.  Canon,  for  example,  produces 
the  LX  (4  pages  per  minute),  SX  (8  ppm) 
and  RX  (8  ppm,  with  duplexing  and  two 
paper-feed  cassettes). 

The  engine-speed  classes  represented 
here  are  basically  4 to  6 ppm  ( 1 8 printers), 
8 ppm  (12  printers),  and  above  8 ppm  (6 
printers).  The  workload  you  expect  to 
throw  at  a printer  will  help  you  choose  an 
engine  speed,  but  things  are  not  always 
what  they  seem,  and  real-world  print  speed 
depends  on  more  than  just  rated  laser- 
engine  speed. 

The  printer-controller  design — a cir- 
cuit board  embedded  in  the  printer  or  less 
commonly  installed  in  your  PC  and  con- 
nected to  the  printer  by  a special  video 
cable — determines  how  close  your  printer 
will  come  to  its  theoretical  engine  speed. 
Just  because  a printer  is  rated  at  4 ppm 
does  not  always  mean  it  delivers  that 
speed:  If  the  controller  can’t  process  in- 
coming data  fast  enough,  the  printer  is 
going  to  fall  behind — perhaps  far  behind — 


that  engine-speed  rating.  The  nature  of 
your  work  and  the  page  description  lan- 
guage in  use  also  make  a difference. 

For  straight  text,  good  controllers  come 
very  close  to  supporting  their  associated 
engines's  rated  speed.  But  for  pages  with 
graphics  on  them — and  especially  for 
complicated  graphics  described  for  imag- 
ing by  PostScript  or  one  of  the  many 
PostScript  clones — actual  output  won’t 
come  close  to  the  rated  engine  speed. 

This  year  has  seen  a big  move  by 
makers  of  even  low-end  lasers  to  juice  up 
controller  performance  in  an  effort  to  bring 
real-world  output  results  nearer  to  printer- 
engine  specs.  Primarily,  this  has  been 
done  by  moving  to  controllers  with  RISC 
(Reduced  Instruction  Set  Computing) 
chips  from  AMD,  Intel  Corp.,  or  Weitek 
Corp.  Of  the  35  printers  here,  10  have 
RISC  processors;  RISC  is  a particularly 
good  fit  for  laser  printer  controllers,  and 
the  performance  of  many  of  these  ma- 
chines benefits  substantially  from  their 
RISCed  controllers. 

Even  in  machines  using  Conventional 
Instruction  Set  Computing  (or  CISC) 
chips,  the  move  is  to  higher  clock-speed 
chips — away  from  10-MHz  and  toward 
16-MHz  Motorola  68000s,  for  example — 
and  often  to  more-recent  and  faster  chips, 
such  as  the  Motorola  68020. 

PARLEZ-VOUS  VECTORS? 

Beyond  engines,  consumables,  and  con- 
troller speeds,  you  should  look  at  the 
PDLs  and  the  language  emulations  that 
these  machines  support.  A PDL  tells  the 
printer  where  to  place  every  one  of  the 
8,000.000  or  so  dots  on  an  8.5-  by  1 1 -inch 
page  with  300  by  300  dots  per  inch:  to  do 
this,  it  uses  vector  instructions  and  some- 
times typeface  outlines,  as  they  build  com- 
plicated bitmapped  images. 

Genuine  Adobe  PostScript  is  still  king 
of  the  hill:  It  is  precise,  capable,  and  a 
widely  supported  industry  standard,  even 
if  it  is  a bit  slow.  We  now  also  have  Adobe 
PostScript  Level  2,  a superset  of  the  Post- 
Script language  introduced  a year  ago  by 
Adobe  and  just  now  appearing  in  printers. 
Many  of  the  improvements  and  exten- 
sions in  PostScript  Level  2 address  issues 
not  relevant  to  these  printers  (such  as 
color  support),  so  Level  2 capability  may 
not  be  so  important  as  some  printer  ven- 
dors would  have  you  believe.  Among  the 
desktop  laser  printers  we  tested  this  year, 
only  the  Dataproducts  LZR  960  boasts 
PostScript  Level  2.  (Two  color  PostScript 
printers,  the  Tektronix  Phaser  II  PXi  and 
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Brother  HL-4PS 


$2,595 


Brother  HL-8V 


Dataproducts  LZR  960 


1 $2.995  ] 


4-ppm  Canon  LX  engine-based 
laser  printer  with  Microsoft 
Truelmage  PostScript  interpreter. 
HP  PCL  4,  and  a RISC  processor. 

PCL  TEXT  SPEED  3.8  ppm 
PS  TEXT  SPEED  3.9  ppm 
ONE  PAGE  OUT:  32  sec. 

PCL  GRAPHICS  SPEED  1.5  gppm 
PS  GRAPHICS  SPEED  0.6  gppm 
PCL  GRAPHICS  TIME.  0 min.  39  sec. 

PS  GRAPHICS  TIME:  1 min.  41  sec. 


Bezier  BP4040 


$1,895 


$2,495 


Editor:  a person  employee 
whose  business  it  is  to  sefl 
wheat  from  the  chaff  and  1 
that  the  chaff  is  printed  -K 
Courier  Bold  Unde  j 
Palatino  Bold  Underlin* 


4-ppm  Canon  LX  engine-based 
laser  printer  with  Brother 
BR-Script  PostScript  interpreter 
and  HP  PCL  4. 


PCL  TEXT  SPEED  3.9  ppm 
PS  TEXT  SPEED  3.8  ppm 
ONE  PAGE  OUT  32  sec. 

PCL  GRAPHICS  SPEED  1.3  gppm 
PS  GRAPHICS  SPEED  0.3  ppm 
PCL  GRAPHICS  TIME  0 min.  46  sec. 
PS  GRAPHICS  TIME  3 min.  26  sec. 


8-ppm  Canon  SX  engine-based 
laser  printer  with  HP  PCL  5. 


9-ppm  Sharp  JX-95  engine-based 
laser  printer  with  Adobe  Post- 
Script Level  2,  HP  PCL  4,  and  a 
RISC  processor. 


PCL  TEXT  SPEED  7.9  ppm 
PS  TEXT  SPEED  8.1  ppm 
ONE  PAGE  OUT  20  sec. 

PCL  GRAPHICS  SPEED  1 .6  gppm 
PS  GRAPHICS  SPEED  0.7  gppm 
PCL  GRAPHICS  TIME  0 min.  38  sec. 
PS  GRAPHICS  TIME  1 min.  26  sec. 


Editor,  a person  employed 
whose  business  it  is  to  sept! 
wheat  from  the  chaff  and  t'1 
that  the  chaff  is  printed  -H 
Courier  Bold  Under 
Palatino  Bold  Underline1 


Editor:  a person  employed  _ 
whose  business  it  is  to  sepl 
wheat  from  the  chaff  and  I1 
that  the  chaff  is  printed  -H: 
Courier  Bold  Under! 
Palatino  Bold  Underlim* 


PCL  TEXT  SPEED:  7.6  ppm 
ONE  PAGE  OUT  15  sec. 

PCL  GRAPHICS  SPEED  2.8  gppm 
PCL  GRAPHICS  TIME  0 min.  21  sec. 


Editor:  a person  employee 
whose  business  it  is  to  sep[ 
wheat  from  the  chaff  and  ■ 
that  the  chaff  is  printed  -El 

Courier  Bold  Underl 

Line  Printer  Bold  Underl ine  Cc 
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4-ppm  Canon  LX  engine-based 
laser  printer  with  Adobe 
PostScript  and  HP  PCL  4. 


Editor:  a person  employee 


whose  business  it  is  to  sep 
wheat  from  the  chaff  and  i 
that  the  chaff  is  printed  -H1 
Courier  Bold  Unde]l 
Palatino  Bold  Underlin ' 


PCL  TEXT  SPEED  3.9  ppm 
PS  TEXT  SPEED  3.0  ppm 
ONE  PAGE  OUT  35  sec 
PCL  GRAPHICS  SPEED  0.8  gppm 
PS  GRAPHICS  SPEED  0.4  gppm 
PCL  GRAPHICS  TIME  1 min.  17  sec. 
PS  GRAPHICS  TIME  2 min.  22  sec. 


DECIaser  1150 


8-ppm  Canon  SX  engine-based 
laser  printer  with  Adobe 
PostScript. 


Editor:  a person  employed 


whose  business  it  is  to  sep! 
wheat  from  the  chaff  and  t 
that  the  chaff  is  printed  -H 
Courier  Bold  Under 
Palatino  Bold  Underlim 


PS  TEXT  SPEED  7.4  ppm 
ONE  PAGE  OUT  20  sec. 

PS  GRAPHICS  SPEED  0.5  gppm 
PS  GRAPHICS  TIME  2 min.  6 sec. 


DECIaser  2250 


8-ppm  Canon  RX  engine-based 
laser  printer  with  Adobe 
PostScript  and  duplex  printing. 


PS  TEXT  SPEED:  7.4  ppm 
ONE  PAGE  OUT  23  sec. 

PS  GRAPHICS  SPEED  0.5  gppm 
PS  GRAPHICS  TIME  2 min.  7 sec. 


Eastman  Kodak  Ektaplus  7008 


8-ppm  TEC  1306C  engine-based 
laser  printer  with  HP  PCL  4.  No 
PostScript  option  available  at 
press  time. 


PCL  TEXT  SPEED:  7.4  ppm 
ONE  PAGE  OUT:  21  sec. 

PCL  GRAPHICS  SPEED:  1 .7  gppm 
PCL  GRAPHICS  TIME:  0 min.  36  sec. 


PCL 

L5 


Editor:  a person  employed 
whose  business  it  is  to  sep 
wheat  from  the  chaff  and  t 
that  the  chaff  is  printed  -H 
Courier  Bold  Under 
Palatino  Bold  Underlint 


Editor:  a person  e 
whose  business  it 
wheat  from  the  cha 
that  the  chaff  is 

Courier  12cpi  Bold  Um 
Line  Printer  Bold  Underline  Cc 


1 $1,395 


Eicon  Laser 

$5,595 

8-ppm  Canon  SX  engine-based 
laser  printer  with  EiconScrlpt 
PostScript  interpreter,  a RISC 
processor,  and  800-  by  400-dpi 
output. 

1— J 

Unable  To 
Run  Graphics 
Test  Unassisted 

Editor:  a person  employed 
whose  business  it  is  to  sep: 
wheat  from  the  chaff  and  t 
that  the  chaff  is  printed  -H 

Unable  To 
Run  Graphics 
Test  Unassisted 

PS  TEXT  SPEED:  7.3  ppm 

Courier  Bold  Under 

PS  GRAPHICS  SPEED:  H/A 
ONE  PAGEOUT:  19  sec. 

T-:  --- — 

Palatino  Bold  Underlint 
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As  a PC  buyer,  you're  constantly  confronted  with  wild  claims  and  overgrown  prices. 
It’s  sometimes  hard  to  see  the  forest  for  the  trees  in  the  PC  jungle.  But  Gateway  2000 
customers  have  come  to  know  they  can  trust  us.  They  know  Gateway  is  a sanctuary  of 
value,  where  they'll  find  the  best  prices  on  quality  systems  backed  by  excellent  service. 
And  perhaps  most  importantly,  they  know  we'll  treat  them  as  the  special  friends  all 
Gateway  customers  arc. 

You  can  always  tell  if  a company  truly  values  its  customers  by  the  way  its  people 
listen  to  your  concerns  and  how  the  company  responds.  At  Gateway,  your 
concerns  are  our  concerns.  For  example: 

“Your  ads  are  a waste  of  precious  natural  resources,''  more  than  a few  customers 
complained.  We  listened.  And  we're  responding  by  using  recycled  paper  in  our 
advertising  program.  You'll  also  sec  us  switching  from  petroleum-based  inks  to 
soy  inks  in  our  printing  soon. 

Several  customers  thought  we  should  down-size  our  ads  to  spend 
less  on  advertising  and  to  use  less  paper.  From  a business 
standpoint,  we  didn't  want  to  do  that  because  the  ad  you're 
reading  is  our  only  store.  And  we've  never  exceeded 
our  ad  budget,  which  is  a tiny  percentage  of  sales.  But  we 
aren't  ignoring  these  customers'  concerns.  Even  though  the  paper 


.IUIN(iLE  OUT  THEKE 


It’s  literally  a jungle  out  there  at  the 
Organization  for  Tropical  Studies  IOTS),  a 
consortium  of  52  prestigious  universities  and 
research  institutions.  OTS  uses  Gateway 
2000  systems  in  Costa  Rica  to  do  research  in 
tropical  rain  forests.  Don  Stone,  OTS’s 

Executive  Director,  decided  to  put  Susan  Gerbelh-Jones 

Gateway  computers  in  the  jungle  Duke  University 

after  confirming  their  great 
value  and  reliability  with  Susan  Gerbelh-Jones,  Data 
Processing  Specialist  at  Duke  University,  one  of  OTS’s 
member  institutions.  Don  asked  Susan  if  she  had  ever 
heard  of  a company  called  Gateway  2000,  to  which 
she  replied,  “Why,  yes  I have  - here's  one  right 
here.  ” Susan  said  she's  had  her  Gateway  at  Duke 
for  over  a year.  “Everything  about  it  is  solid 
and  it  runs  smoother  than  any  other 
computer  in  the  department,”  she 
commented.  “I  feel  Gateway 
2000  has  more  features 
for  the  money." 


companies  we  deal  with  have  excellent  reforestation  programs,  we  became 
a Global  Releaf®  corporate  sponsor.  The  money  we  contribute  to  this 
American  Forestry  Association  project  will  plant  over  15,000  new  trees  in 
the  next  12  months. 

In  the  PC  jungle.  Gateway  2000 
is  a sanctuary  of  value,  where 
your  concerns  are  our 
concerns. 


GU©ML 


Gateway  2000  has  stood  the  test  of  time.  PC  Week  includes  Gateway  2000 
in  a very  short  list  of  successful  computer  makers.  "The  common  themes: 
high-value,  low-cost  products.  Close  contact  with  customers.  And  sincerity 
over  time.  Buyers  value  vendors  that  have  priced  their  products  fairly  from 
the  outset,  not  just  in  reaction  to  dwindling  market  share  and  impractical 
cost  structures." 

We  know  you  also  value  a vendor's  stability  over  time.  A dentist  from 
Watertown.  South  Dakota,  wrote  to  us  recently  for  assurance  that  his 
Gateway  computer  won't  become  an  "orphan"  someday. 
Nobody  wants  to  buy  a PC  today  and  find  out  tomorrow  the 
manufacturer  went  out  of  business. 

When  you  buy  a Gateway  2000  computer,  you  can  be 
assured  that  you're  doing  business  with  one  of  the  largest  and 
most  successful  PC  direct  marketers  in  the  nation.  In  the 
July  I issue  of  Business  Week  magazine.  Gateway  is 
" ranked  as  the  third  largest  direct  market  computer 
manufacturer  in  the  nation  based  on  1990 
revenues  of  $275  million.  In  just  two  quarters  of 
1991,  we've  nearly  exceeded  1990  revenues.  Many 
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companies  would  envy  our  June  30  balance  sheel.  which  shows  current 
assets  outweighing  current  liabilities  by  more  than  2 to  1 and  our  equity 
being  more  than  10  times  our  long-term  debt. 

What  that  means  is  your  computer  won't  become  an  orphan:  we'll  be 
here  to  honor  your  30-day  money-back  guarantee  and  one-year  warranty  on 
parts  and  labor;  we'll  be  here  to  provide  lifetime  telephone  technical 
support  and  bulletin  board  services:  and  we'll  grow  with  you.  bringing  you 
the  best  value  in  the  highest  technology  computer  products  for  years  to 
come.  Gateway  2000  - we've  stood  the  test  of  time.  We're  going  to  be 
here  for  you. 


Gateway  2000  has  stood  the 
rigorous  tests  of  Time  Customer 
Service  in  Tampa.  Florida. 

TCS  now  has  over  250  Gateway 
systems  in  use.  Some  of  the 
Gateways  are  used  in  mission  Andy  Rifkin 

critical  business  applications  Time  Customer  Service 

such  as  Target  Select.  Target  Select  is  a process  whereby  a magazine  is 
built  and  customized  with  inkjet  printing  at  bindery  lime.  But  TCS’s 
Andy  Rifkin.  Director  of  Advanced  Technologies,  didn't  buy  all  those 
Gateways  without  careful  consideration. 

“We  use  Gateways  in  mission-critical  applications,"  said  Andy.  "If 
the  systems  running  our  application  go  down,  we're  out  of  business. 
That's  why  we  do  extensive  testing  before  we  buy.  We  have  at  least  one 
PC  from  every  computer  company  ever  in  existence,”  he  continued. 

“ These  systems  have  all  been  through  our  testing  process,  but  the 
Gateways  have  unquestionably  been  our  top-petforming  PC's  with  a 
failure  rate  less  than  2%." 

Andy  said  initially  it  was  risky  for  him  to  recommend  Gateway  2000 
over  the  more  traditional  corporate  computer  suppliers.  "But  Gateway 
came  through  for  Time  Customer  Service,  at  a fraction  of  what  we  had 
been  paying  for  PC’s.” 
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Tower  Optional. 


Gateway  MIO's  tireless 
efforts  to  brine  you  the  best 
value  have  resulted  in 
unbeatable  features, 
performance,  and  prices. 

Gateway  was  one  of  the 
first  companies  to  make  a 
non-interlaced  color  monitor 
standard  with  386DX  and 
486  systems.  N'o  increase  in 
price. 

Other  custom  keyboards 
pale  compared  to  Gateway's 
124-key  programmable 
AnyKey1'1.  And  unlike 
other  custom  keyboards,  the 
AnyKey  is  standard  w ith  all 

Gateway  2000  systems. 
No  increase  in  price. 


Gateway  2000  was  one  of  the  first  companies  to  break  the  $4,000 
barrier  in  486  system  prices.  Now  our  486  models  arc  selling  for  prices 
you'd  expect  to  pay  for  386  systems.  While  some  companies  are 
promoting  486SX  models  as  the  affordable  486,  Gateway  is  offering  you  a 
tme  486  at  a better  price. 

On  ail  SX  and  DX  systems,  a Microsoft®  mouse  and  Windows'"  3.0 
arc  standard.  MS  DOS®  5.0  comes  standard  w ill  all  systems.  With 
Gateway,  you  don’t  pay  extra  for  the  tools  you  need  to  get  the  most  out  of 
your  computer. 

Gateway  customers  told  us  they  liked  the  price  and  performance  of 
their  systems,  but  they  weren’t  crazy  about  the  "plain  vanilla"  looks  of 
Gateway  computers.  So  we  introduced  an  entirely  redesigned  product  line 
with  unique,  contemporary-looking  systems.  No  increase  in  price. 

Our  customers  told  us  they  wanted  a small  footprint  model  with  room 
for  expansion.  So  we  introduced  a space-saving  mini  desktop  model  for 
286  and  386SX  systems  with  five  16-bit  slots  open  in  the  standard 
configuration. 

Customers  are  telling  us  they  want  a Gateway  2000  notebook.  The  best 
is  yet  to  come. 
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We're  tireless  in  our  efforts  to  offer  you  the  best  value  in  the  industry 
because  we're  on  a mission.  Our  mission  is  to  make  Gateway  2000  the 
only  logical  choice  in  microcomputers.  To  achieve  this  ambitious  goal,  we 
must  continue  giving  you  what  you  want:  great  prices  on  quality, 
high-performance  products,  backed  by  excellent  support  policies  and  our 
award-winning  technical  service  people.  With 
Gateway,  you  can  have  it  all. 

In  the  race  for  leadership 
in  the  computer 
industry,  the  real 
winner  is  you! 


Gary  Boyd 

Pirelli  Armstrong 
Tire  Corporation 


Gateway  2000's  tireless  efforts  to  offer 
the  best  value  in  the  industry  convinced  the 
world-famous  Pirelli®  Armstrong  Tire 
Corporation  to  buy  Gateway  computers. 

"They  never  raise  their  prices,"  said  Gary 
Boyd,  Controller  for  Pirelli,  from  his 
office  in  Hanford,  California.  "Gateway 
is  continually  improving  the  quality  of 

their  products  and  services,  and  yet  their  prices  keep  going  down.” 
Pirelli  uses  Gateway  systems  in  every  department.  “The 
engineers  in  particular  love  them,"  Gary  commented.  "They 
run  Gateway  486  systems  as  CAD  workstations  to  design 
products,  equipment  and  plant  facilities." 

Pirelli  people  are  taking  Gateway  systems  home 
with  them,  too.  Last  year  the  company  hosted  a 
computer  fair  to  give  employees  a chance  to  compare 
various  computer  brands  on  the  market.  “Our 
factory  manager  bought  a Gateway  for  home,  as  did 
the  manufacturing  manager,  four  of  the  engineers 
and  myself,  just  to  name  a few,"  said  Gary.  “ Even 
with  all  the  competition  at  the  fair,  Gateway  2000 
clearly  offered  the  best  value." 

Copyrighted  material 


GATEWAY 2000 


l (MHZ  MSX 


1 80286  Processor 

■ Intel®  80386SX  Processor 

■ Intel  80386SX  Processor 

■ Intel  80386  Processor 

12  MB  RAM 

■ 2 MB  RAM 

■ 32K  Cache  RAM 

■ 4 MB  RAM 

11.2  MB  5.25"  Drive 

■ 1.2  MB  5.25"  Drive 

■ 4 MB  RAM 

■ 1.2  MB  5.25"  Drive 

1 1.44  MB  3.5"  Drive 

■ 1.44  MB  3.5"  Drive 

■ 1.2  MB  5.25"  Drive 

■ 1.44  MB  3.5"  Drive 

140  MB  17ms  IDE  Drive 

■ 40  MB  17ms  IDE  Drive 

■ 1.44  MB  3.5"  Drive 

■ 80  MB  17ms  IDE  Drive 

with  32K  Cache 

with  32K  Cache 

■ 80  MB  17ms  IDE  Drive 

with  32K  Cache 

116-Bit  VGA  with  512K 

■ 16-Bit  VGAwith512K 

with  32K  Cache 

■ 16-Bit  VGA  with  1 MB 

1 14"  Crystal  Scan  1024 

■ 14”  Crystal  Scan  1024 

■ 16-Bit  VGA  with  512K 

■ 14"  Crystal  Scan  1024NI 

Color  VGA  Monitor 

Color  VGA  Monitor 

■ 14"  Crystal  Scan  1024 

Color  VGA  Monitor 

1 1 Parallel/2  Serial  Ports 

■ 1 Parallel/2  Serial  Ports 

Color  VGA  Monitor 

■ 1 Parallel/2  Serial  Ports 

1 1 PS/2  Mouse  Port 

■ 1 PS/2  Mouse  Port 

■ 1 Parallel//  Serial  Ports 

■ 124-Key  AnyKey  Keyboard 

1 124-Key  AnyKey™  Keyboard 

■ 124-Key  AnyKey  Keyboard 

■ 1 PS/2  Mouse  Port 

■ Microsoft  Mouse 

1 MS  DOS®  5.0 

■ Microsoft®  Mouse 

■ 124-Key  AnyKey  Keyboard 

■ MS  DOS  5.0 

$1345 

■ MS  DOS  5.0 

■ Microsoft  Mouse 

■ MS  Windows  3.0 

■ MS  Windows™  3.0 

■ MS  DOS  5.0 

$1995 

$1495 

■ MS  Windows  3.0 

$1795 

I Get  our  33  MHz  386  system, 
same  configuration  as  listed, 
with  a 120  MB  IDE  hard  drive 
instead  of  the  200  MB  drive. 

$2245 

I Same  features  as  our  33  MHz 
486  system  except  this  machine 
has  4 MB  RAM,  instead  of  8, 
and  a 120  MB  IDE  hard  drive, 
instead  of  the  200  MB  drive  in 
our  standard  configuration. 

$2545 


■ Intel  80386  Processor 

■ 64K  Cache  RAM 

■ 4 MB  RAM 

■ 1.2  MB  5.25"  Drive 

■ 1.44  MB  3.5"  Drive 

■ 200  MB  15ms  IDE  Drive  with 
64K  Multi-Segmented  Cache 

■ 16-Bit  VGA  with  1 MB 

■ 14"  Crystal  Scan  1024NI 
Color  VGA  Monitor 

■ 1 Parallel/2  Serial  Ports 

■ 124-Key  AnyKey  Keyboard 

■ Microsoft  Mouse 

■ MS  DOS  5.0 

■ MS  Windows  3.0 


HMHZ  4X6 


I Intel  80486  Processor 
1 64K  Cache  RAM 

1 8 MB  RAM.  Expands  to  64MB 
1 1. 2 MB 5.25"  Drive 
11.44  MB  3.5"  Drive 
1200  MB  15ms  IDE  Drive  with 
64K  Multi-Segmented  Cache 
116-Bit  VGA  with  1MB 
1 14"  Crystal  Scan  I024N1 
Color  VGA  Monitor 

I I Parallel/2  Serial  Ports 

1 124-Key  AnyKey  Keyboard 
I Microsoft  Mouse 
I MS  DOS  5.0 
I MS  Windows  3.0 


$2495 


$2995 


I Intel  80486  Processor 

I 128K  Cache  RAM 

18  MB  RAM.  Expands  to  64  MB 
11.2  MB  5.25"  Drive 
11.44  MB  3.5"  Drive 
1 340  MB  15ms  SCSI  Drive  with 
128K  Multi-Segmented  Cache 
1 32-Bit  EISA  SCSI  Controller 
116-Bit  VGA  with  1MB 
114"  Crystal  Scan  1024NI 
Color  VGA  Monitor 

I I Parallel/2  Serial  Ports 

1 124-Key  AnyKey  Keyboard 
I Microsoft  Mouse 
IMS  DOS 5.0 
IMS  Windows  3.0 


The  Extras  - That  Don’t  Cost  Extra  At  Gateway 


$3895 


• One-year  warranty  on  parts  and  labor 

• Replacement  parts  shipped  quickly  via  overnight  shipping  at 
no  charge 

• 30-day  money-back  guarantee 

• Lifetime  toll-free  technical  support  from  the  service  organization 
that  won  PC  World's  Service  Excellence  Award 

• Free  on-site  service  to  most  locations 

• Free  bulletin  board  technical  support 


• C.O.D.  terms  and  major  credit  cards  honored 

• Net  30-day  credit  terms  available  to  qualified  commercial  customers 

• Leasing  options  available  to  qualified  commercial  customers 

• MS  DOS  5.0  is  standard;  versions  4.01  and  3.3  are  available  at  no 
extra  charge 

• The  programmable  AnyKey  keyboard  is  standard;  a 101 -key 
keyboard  is  also  available  at  no  extra  charge 

AL, 


All  prices  are  subject  to  change.  Prices  do  not  include  shipping.  Printed  on  recycled  paper.  l^LLU'  Corporate  Sponsor  - a program  of  the 

American  Forestry  Association.  Box  2000,  Washington.  DC  20013.  Call  us  for  information  on  how  you  can  support  Global  Releaf. 


Sales  Hours:  7am- 10pm  Weekdays,  9am-4pm  Saturdays  (Central  Time) 
Service  Hours:  6am-Midnight  Weekdays,  9am-2pm  Saturdays  (Central  Time) 

r a&Msmm 

" You  i?  got  a friend  in  fhe  business. " 

8 0 0 - 5 2 3 - 2 0 0 0 

610  Gateway  Drive  • N.  Sioux  City.  SD  57M9  • 605-232-2000  • Fax  605-232-2023 


m 

Now  Toll-Free 
From  Canada! 


01991  Gateway  2000.  Inc.  Gateway  2000  and  AnyKey  are  trademarks  of  Gateway  2000,  Inc.  All  other  brand  and  product  names  are  trademarks  or  registered  trademarks  of  their  respective  companies. 


BECAUSE  IF  YOU  BOUGHT  ANYTHING  ELSE 


Introducing  Gateway  2000’s 

33  MHz  486  EISA  For  $3895 

And  you  thought  the  “E"  in  EISA  stood  for  expensive!  At  $3,895. 
Gateway's  486-33  EISA  system  is  priced  lower  than  most  486-33  ISA 
systems.  Now  you  can  take  advantage  of  Extended  Industry  Standard 
Architecture,  capable  of  running  the  latest  technology  32-bit  boards,  at  an 
affordable  price. 

Includes  32-Bit  EISA  SCSI  Controller 


Ideal  For  Disk-Intensive  Applications 

The  486-33  EISA  is  ideal  for  use  as  a file  server  and  for  high-end  CAD. 
workstation,  and  network  applications.  It's  also  the  best  computer  on  the 
market  if  you  want  the  security  of  knowing  you've  planned  well  for  the  future. 

Crystal  Scan  1024NI  Standard 

The  EISA  system  includes  Gateway's  non-interlaced  Crystal  Scan  monitor, 
designed  for  flicker-free  video  display.  The  Crystal  Scan  I024NI  has  a 
14-inch  non-glare  lube,  0.28mm  dot  pitch  with  1024  x 768  resolution  at  60  Hz, 
800  x 600  at  72  Hz. 


Gateway's  price  is  especially  remarkable  when  you  consider  that  this  EISA 
system  comes  with  a 32-bil  EISA  SCSI  controller  - an  expensive  option  with 
most  other  manufacturers'  EISA 

computers.  The  EISA 
SCSI  controller  makes 
disk  operations 
lightning  fast.  Other 
SCSI  options  are 
also  available. 


AnyKey™  Keyboard  Standard 

Our  custom  124-key  keyboard  is  called  the  AnyKey  because  any  key  can 
be  programmed  to  perform  any  function  or  series  of  keystrokes.  The  entire 
keyboard  can  be  remapped  to  create  your  own  keyboard  layout.  The 
AnyKey 's  versatility  is  rivaled  only  by  its  simplicity.  You  can  leam  to 
program  it  in  just  a few  minutes.  And  if 
you  hate  the  idea  of  programming 
anything,  you'll  still  love  the 
feel  and  extra  keys  on  the 
AnyKey. 

Just  Add  Your 
Favorite  Programs 

All  Gateway  systems  arrive  ready 
to  run.  The  hard  drive  is  formatted 
and  the  software  that  comes  with  each 
system  is  loaded.  All  you  have  to  do  is 
install  your  favorite  applications.  Software  diskettes 
and  comprehensive  hardware  and  software  manuals  are  included. 


- 


Components  and  peripherals  are  sold  separately  only  to  Gateway  2000  customers. 
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rinters 
DESKTOP  LASERS 


Epson  EPL-7500 


6-ppm  Minolta  SP101  engine- 
based  laser  printer  with  Adobe 
PostScript,  HP  PCL  4,  and  a RISC 
processor. 

PCL  TEXT  SPEED:  5.9  ppm 
PS  TEXT  SPEED  5.9  ppm 
ONE  PAGE  OUT  22  sec. 

PCL  GRAPHICS  SPEED  1.4  gppm 
PS  GRAPHICS  SPEED  0.6  gppm 
PCL  GRAPHICS  TIME  0 min.  42  sec. 

PS  GRAC~  ' ' ’.'E  1 mm.  36  sec. 


$2,999 


Everex  LaserScript  LX 


$1,995 


GCC  BLR  II 


I $1,999 


GCC  BLP  IIS 


$1,399  1 


Epson  EPL-7000 


6-ppm  Minolta  SP101  engine- 
based  laser  printer  with  HP  PCL 
4.  No  PostScript  option  available 
at  press  time. 


PCL  TEXT  SPEED 
ONE  PAGE  OUT 
PCL  GRAPHICS  SPEED 
PCL  GRAPHICS  TIME 


5.7  ppm 
25  sec. 

1.5  gppm 
0 min.  38  S' 


Editor:  a person  employed 
whose  business  it  is  to  sep 
wheat  from  the  chaff  and  t 
that  the  chaff  is  printed  -Hi 
Courier  Bold  Under 
Palatino  Bold  Underlim 


6-ppm  TEC  1305Z  engine-based 
laser  printer  with  Microsoft 
Interpreter  PostScript  emulator 
and  HP  PCL  4. 


Editor:  a person  employed 
whose  business  it  is  to  sep 
wheat  from  the  chaff  and  t 
that  the  chaff  is  printed  -H 
Courier  Bold  Under] 
Palatino  Bold  Underline 


4-ppm  Oki  Electric  OL-400 
engine-based  LED  printer  with 
Adobe  PostScript. 


PS  TEXT  SPEED 
ONE  PAGE  OUT 
PS  GRAPHICS  SPEED 
PS  GRAPHICS  TIME 


4.2  ppm 
27  sec. 

0.7  gppm 
1 min.  31  sec. 


8-ppm  Oki  Electric  OL-800 
engine-based  LED  printer  with 
Adobe  PostScript. 


PCL  TEXT  SPEED: 
PS  TEXT  SPEED 
ONE  PAGE  OUT 
PCL  GRAPHICS  SPEED 
PS  GRAPHICS  SPEED 
PCL  GRAPHICS  TIME 
PS  GRAPHICS  TIME 


5.7  ppm 
6.0  ppm 
25  sec. 

1.6  gppm 
0.4  gppm 
0 min.  37  sec. 
2 min.  17  sec. 


Editor:  a person  employed1- 
whose  business  it  is  to  sep:  I 
wheat  from  the  chaff  and  t 1 
that  the  chaff  is  printed  -H 
Courier  Bold  Under! 
Palatino  Bold  Underlim* 


PS  TEXT  SPEED 
ONE  PAGE  OUT 
PS  GRAPHICS  SPEED 
PS  GRAPHICS  TIME 


7.9  ppm 
15  sec. 

0.8  gppm 
1 min.  18  sec. 


Editor:  a person  employed 
whose  business  it  is  to  sept- 
wheat  from  the  chaff  and  ti* 
that  the  chaff  is  printed  -Hi. 
Courier  Bold  Under. 
Palatino  Bold  Underline1 
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DESKTOP  LASERS 


HP  LaserJet  IIIP 


4-ppm  Canon  LX  engine-based 
laser  printer  with  HP  PCL  4. 


PCL  TEXT  SPEED  4.0  ppm 
ONE  PAGE  OUT  33  sec 
PCL  GRAPHICS  SPEED  1 .6  gppm 
PCL  GRAPHICS  TIME  0 min.  38  sec. 


Editor:  a person  employe* 
whose  business  it  is  to  sef 
wheat  from  the  chaff  and 
that  the  chaff  is  printed  -t 
Courier  Bold  Undei 
CG  Times  Bold  Underlie 
Univers  Bold  Underline 


tor:  a person  e 
I whose  business  it 
wheat  from  the  chc 
that  the  chaff  is 
I Courier  Bold  Under 

Line  Printer  Bold  Underline  Cc 

Courier  Bold  Under 


6-ppm  IBM  engine-based  laser 
printer  with  HP  PCL  4.  $499 
Adobe  PostScript  option  and 
$799  4MB  RAM  upgrade  needed 
for  600-  by  600-dpi  output. 


Editor:  a person  e 
whose  business  it  ] 
wheat  from  the  chai 
that  the  chaff  is  i 
Courier  Bold  Underl 

Line  Printer  Bold  Underline  Cel 

Courier  Bold  Under 


PCL  TEXT  SPEED  5.7  ppm 
ONE  PAGE  OUT  19  sec. 

PCL  GRAPHICS  SPEED:  2.3  gppm 
PCL  GRAPHICS  TIME:  0 min.  25  sec. 


IBM  LaserPrinter  6 


IBM  LaserPrinter  10 


10-ppm  IBM  engine-based  laser 
printer  with  HP  PCL  4.  $499 
Adobe  PostScript  option  and 
$799  4MB  RAM  upgrade  needed 
for  600-  by  600-dpi  output. 


PCL  TEXT  SPEED:  9.1  ppm 
ONE  PAGE  OUT:  18  sec. 

PCL  GRAPHICS  SPEED  2.6  gppm 
PCL  GRAPHICS  TIME:  0 min.  22  sec. 


Editor:  a person  e 
whose  business  it  " 
wheat  from  the  chai 
that  the  chaff  is  ■ 
Courier  Bold  Underl 

Line  Printer  Bold  Underline  Cc| 

Courier  Bold  Bold 


LaserMaster  TrueTech  800/4 


$3,695 


4-ppm  Canon  LX  engine-based 
laser  printer  with  Microsoft 
Truelmage  PostScript  interpreter, 
a RISC  processor,  and  800-  by 
800-dpi  output. 


PS  TEXT  SPEED  3-7  ppm 
ONE  PAGE  OUT  30  sec. 

PS  GRAPHICS  SPEED  0.8  gppm 
PS  GRAPHICS  TIME  1 min  10  sec. 


Editor:  a person  employed 


whose  business  it  is  to  sep 
wheat  from  the  chaff  and  t 
that  the  chaff  is  printed  -H 
Courier  Bold  Under 
Palatino  Bold  UnderlinJ 
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DESKTOP  LASERS 


LaserMaster  TrueTech  1000 


8-ppm  Canon  SX  engine-based 
laser  printer  with  Microsoft 
Truelmage  PostScript  interpreter, 
a RISC  processor,  and  1,000-  by 
1,000-dpi  output. 


PS  TEXT  SPEED  7.2  ppm 
ONE  PAGEOUT  19  sec. 

PS  GRAPHICS  SPEED  0.9  gppm 
PS  GRAPHICS  TIME  1 min.  5 sec. 


Editor:  a person  employee 
whose  business  it  is  to  sep 
wheat  from  the  chaff  and 
that  the  chaff  is  printed  -E 
Courier  Bold  Unde 
Palatino  Bold  Vnfcrlin 


Mannesmann  Tally  MT735 


6-ppm  Mannesmann  Tally  735 
engine-based  portable  thermal 
wax  transfer  printer  with  HP  PCL 
4.  No  PostScript  option  available 
at  press  time. 


PCL  TEXT  SPEED  6.3  ppm 
ONE  PAGE  OUT  1 1 sec. 

PCL  GRAPHICS  SPEED  1.4  gppm 
PCL  GRAPHICS  TIME  0 min.  42  sec. 


Editor:  a person  t 
whose  business  it  ; 
wheat  from  the  ch<« 
that  the  chaff  is  ■ 
Courier  Bold  Unde:! 
Line  Printer  Bold  Underline  C| 
Courier  Bold  Bold 


10-ppm  Konica  LP3110 
engine-based  laser  printer  with 
Microsoft  Interpreter  PostScript 
interpreter  and  HP  PCL  4. 

PCL  TEXT  SPEED  9.0  ppm 
PS  TEXT  SPEED  8.9  ppm 
ONE  PAGE  OUT  17  sec. 

Pa  GRAPHICS  SPEED  2.4  gppm 
PS  GRAPHICS  SPEED  0.3  gppm 
PCL  GRAPHICS  TIME  0 mln.  25  sec. 

PS  GRAPHICS  TIME  2 mln.  56  sec. 


Editor:  a person  employed 


whose  business  it  is  to  sep 
wheat  from  the  chaff  and  t1 
that  the  chaff  is  printed  -H 
Courier  Bold  Under 
Palatino  Bold  Underlint 


Mannesmann  Tally  MT911  PS 


6-ppm  TEC  1305Z  engine-based 
laser  printer  with  Microsoft 
Truelmage  PostScript  emulator, 
HP  PCL  4,  and  a RISC  processor. 

PCL  TEXT  SPEED  5.8  ppm 
PS  TEXT  SPEED:  6.1  ppm 
ONE  PAGE  OUT:  24  sec. 

PCL  GRAPHICS  SPEED  1.8  gppm 
PS  GRAPHICS  SPEED  1.0  gppm 
PCL  GRAPHICS  TIME  0 min.  33  sec. 

PS  GRAPHICS  TIME  1 min.  1 sec. 


Editor:  a person  employed 


whose  business  it  is  to  sep 
wheat  from  the  chaff  and  t 
that  the  chaff  is  printed  -H 
Courier  Bold  Under 
Palatino  Bold  Underline 


Microtek  TrueLaser 


8-ppm  Canon  LBBP-UX  engine- 
based  laser  printer  with  Adobe 
PostScript,  HP  PCL  4,  and  a RISC 
processor. 

PCL  TEXT  SPEED  7.4  ppm 
PS  TEXT  SPEED  7.5  ppm 
ONE  PAGE  OUT  19  sec. 

PCL  GRAPHICS  SPEED  1.6  gppm 
PS  GRAPHICS  SPEED  0.7  gppm 
PCL  GRAPHICS  TIME  0 min.  37  sec. 

PS  GRAPHICS  TIME  1 min.  28  sec. 


Editor:  a person  employed 
whose  business  it  is  to  sep 
wheat  from  the  chaff  and  t1 
that  the  chaff  is  printed  -H 
Courier  Bold  Under 
Palatino  Bold  Underlim1 


NEC  Silentwriter2  990 
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The  whole  world  is 
right  outside 
your  Windows. 

For  $9900 


"THknCma- 


Introducing  M ieroCour ier.‘ 

Complete  Communications  Software  for  Windows. 


Microcom®  just  made  the  world 
smaller.  Because  now  there’s 
MicroCourier,  the  world’s  most 
comprehensive  communications 
solution  for  Windows  users.  You 
can  now  connect  your  PC  to  other  PCs,  minis,  or 
information  services  for  a fraction  of  the  price 
you’d  pay  for  a comparable  software  package. 

MicroCourier  delivers  the  widest  range  of  file 
transfer  protocols  and  terminal  emulations 
available.  Whether  you’re  communicating  with 
another  PC  or  dialing  up  an  information  service 
like  CompuServe®  MCI  Mail,®  or  Dow  Jones  News,® 
MicroCourier  provides  the  connection  you  need. 
Plus,  MicroCourier  supports  virtually  any  modem, 
including  all  levels  of  MNP®  through  MNP  10. 

MicroCourier  takes  full  advantage  of  the 
Windows  graphical  environment,  while  retaining 


the  point-and-click  simplicity  that  you  expect  of 
a Windows  product.  For  more  advanced  users, 
MicroCourier  provides  a powerful  scripting 
language  that  allows  you  to  automate  complex 
communications  applications. 

So,  for  a complete  Windows  communications 
solution,  ask  your  PC  dealer  for  MicroCourier.  The 
world-class  value  in  communications  software. 


c."  1-800-822-8224 

today  for  more  information  about  MicroCourier  or  see  your  PC  dealer 

Name Title 

Company 

Street 

City  State  — 

Telephone 


n 


. Zip  . 


IMi 


128  j 

-_l 


c rrgiatarad  tradrnarha  ol  Mtcroroa  Syttrat  I 


iiroCaariti  n a liadraaik  ol  Microcaa  Spiral,  lar  Other  tradamarhi  nlnra.rd  art  Hr  proprrlr  ul  Ihrir  rrigcOiac  Iflldria  O Mirrrcoa.  lac,  I 
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Gray  Matters 


Actual  standard  laser  printer  output  in  64  shades. 


Actual  AcerLaser  IUG  output  in  64  shades. 


The  Difference  is  Black  & White  . . . 
And  256  Shades  of  AcerGray 


Do  256  shades  of  gray  really  matter?  They  do  if  you 
want  better  quality  print-outs  from  your  scanned-in 
images.  The  AcerLaser  IIIG  is  a revolutionary 
breakthrough  in  laser  printer  technology  that  serious 
desktop  publishers  will  truly  appreciate.  It’s  pure 
genius. 

Our  new  AcerGray  printing  solution  allows  you 
to  produce  images  with  up  to  256  shades  of  gray, 
without  dithering  or  dots.  It  brings  new  life  to  your 
printed  page.  Combine  AcerGray  with  our  Anti- 
Aliasing  Technology  (AAT),  which  smooths  out 
curves  and  reduces  jagged  edges  for  crisp,  clear  text 
and  graphics  and  the  result  is  the  best  looking 
output  available  from  any  printer  priced  anywhere 
near  the  AcerLaser  IIIG’s  $1,995’  price. 


■Manufacturer  s suggeMcd  retail  price 

Acer  and  the  Acer  logo  are  registered  trademarks  of  Acer  Inc  and  Acer  America  Corp. 
HP  is  a registered  trademark  of  Hewlett  Packard  Corporation 
‘Famous  genius  impersonated  by  Charles  Kaufman* 

Peripheral  Products  Division  101  Business  Park  Drive.  Skillman.  NJ  08556 


Add  78  resident  fonts,  a high-speed  processor  and 
6 page  per  minute  print  speed,  HP  compatibility,  a 
6000  page  all-in-one  imaging  cartridge  that  lasts 
almost  twice  as  long  as  most  printers,  and  a 250 
sheet  universal  paper  tray.  The  AcerLaser  IIIG  — no 
other  printer  offers  so  much  to  desktop  publishing/ 
presentation,  and  word  processing  at  such  an 
affordable  price.  So  if  gray 
matters  to  you,  contact 
the  smart  dealer  that 
offers  the 
AcerLaser  IIIG. 

It’s  a wise 
decision. 


Acer?  t* 

Your  Global  Partner  in  Computing 
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DESKTOP  LASERS 


Okidata  OL830 


8-ppm  Oki  Electric  OL800 
engine-based  LED  printer  with 
Adobe  PostScript  and  HP  PCL  4. 


PCL  TEXT  SPEED:  8.1  ppm 
PS  TEXT  SPEED  7.9  ppm 
ONE  PAGE  OUT:  15  sec. 

PCL  GRAPHICS  SPEED  3.1  gppm 
PS  GRAPHICS  SPEED:  0.9  gppm 
PCL  GRAPHICS  TIME  0 min.  19  sec. 
PS  GRAPHICS  TIME  1 min.  10  sec. 


Editor:  a person  employed 
whose  business  it  is  to  sep 
wheat  from  the  chaff  and  1 
that  the  chaff  is  printed  -H 

Courier  Bold  U : 
F&latino  Bold  Underline1 


Panasonic  KX-P4455  Laser  Partner 


$2,995 


11 -ppm  Panasonic  engine-based 
laser  printer  with  Adobe 
PostScript  and  HP  PCL  4. 


PCL  TEXT  SPEED  8.6  ppm 
PS  TEXT  SPEED  10.2  ppm 
ONE  PAGE  OUT  20  sec. 
PCL  GRAPHICS  SPEED  1 .4  gppm 


PS  GRAPHICS  SPEED  0.8  gppm 
PCL  GRAPHICS  TIME  0 min.  44  sec. 
PS  GRAPHICS  TIME  1 min.  16  sec. 


Editor:  a person  employed 
whose  business  it  is  to  sep 
wheat  from  the  chaff  and  t 
that  the  chaff  is  printed  -H 
Courier  Bold  Under 
Palatino  Bold  Underlim 


QMS  PS-815 


8-ppm  Canon  SX  engine-based 
laser  printer  with  Adobe 
PostScript  and  HP  PCL  4. 


PCL  TEXT  SPEED  7.4  ppm 
PS  TEXT  SPEED  7.5  ppm 
ONE  PAGE  OUT  19  sec. 

PCL  GRAPHICS  SPEED  1 .9  gppm 
PS  GRAPHICS  SPEED  0.7  gppm 
PCL  GRAPHICS  TIME  0 min.  32  sec. 
PS  GRAPHICS  TIME  1 min.  27  sec. 


Editor:  a person  employed 
whose  business  it  is  to  sep 
wheat  from  the  chaff  and  l 
that  the  chaff  is  printed  -H 
Courier  Bold  Undoi 
Palatino  Bold  Underlim 


8-ppm  Canon  SX  engine-based 
laser  printer  with  Adobe 
PostScript  and  HP  PCL  4. 


Editor:  a person  employed 
whose  business  it  is  to  sep: 
wheat  from  the  chaff  and  t 
that  the  chaff  is  printed  -H 
Courier  Bold  Under 
Palatino  Bold  Underline1 


PCL  TEXT  SPEED  7.2  ppm 
PS  TEXT  SPEED  7.3  ppm 
ONE  PAGE  OUT  20  sec. 

PCL  GRAPHICS  SPEED:  1.8  gppm 
PS  GRAPHICS  SPEED  0.7  gppm 
PCL  GRAPHICS  TIME  0 min.  34  sec. 
PS  GRAPHICS  TIME  1 min.  29  sec. 


8-ppm  Canon  TX  engine-based 
laser  printer  with  Adobe 
PostScript  and  HP  PCL  4. 


Editor:  a person  employed 
whose  business  it  is  to  sep;! 
wheat  from  the  chaff  and  t 
that  the  chaff  is  printed  -H , 
|Courier  Bold  Under 
Palatino  Bold  Underline 


PCL  TEXT  SPEED  7.2  ppm 
PS  TEXT  SPEED  7.4  ppm 
ONE  PAGE  OUT  22  sec. 

PCL  GRAPHICS  SPEED  1 .4  gppm 
PS  GRAPHICS  SPEED  0.7  gppm 
PCL  GRAPHICS  TIME  0 min.  43  sec. 
PS  GRAPHICS  TIME  1 min.  31  sec. 
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SO  TELL  US 
WHAT  IT 
CAN’T  DO. 


Even  though  your  keyboard  will  never 
look  like  this,  your  PC  will  act  like  it  does. 

Press  a key  and  presto!  You  can  send 
a message  directly  to  millions  of  fax  machines 
worldwide.  Or  exchange  price  quotes  by  elec- 
tronic mail.  Or  send  and  receive  an  invoice  via 
telex.  Or  have  a purchase  order  delivered  by 
overnight  courier. 

You  can  reach  virtually  anyone  you 
need  to  reach-customers,  suppliers,  branch 
offices,  your  daughter  in  college— anytime,  any- 


•Currently  available  for  PC/MS-DOS  PCs.  Dow  Jones  is  a registered  TM  of  Dow  Jones  and  Company. 
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where.  And  send  thousands  of  pieces  of  informa- 
tion to  hundreds  of  locations,  all  at  the  same  time. 
And  create  spread  sheets  and  contracts,  graphics 
and  files  in  Sidney,  Ohio  and  send  them  to  Sydney, 
Australia  within  seconds. 

You'll  be  connected  worldwide  via  one 
of  the  most  modern  telecommunications  networks 
in  the  world.  Even  to  systems  that  have  nothing  in 
common  with  yours.  Because  MCI*  had  the  acumen, 
skill  and  foresight  to  make  their  system  compatible 
with  both  public  and  private  E-mail  systems. 


And,  perhaps  of  paramount  impor- 
tance, you’ll  watch  your  business  become  more  effi- 
cient, more  exacting  and  much  more  productive 
than  ever  before. 

To  find  out  even  more  about  your  PCs 
potential,  call  1-800-444-6245.  You’ll  receive  a 
free  MCI  Mail"  demo  disk  * 

Then  you’ll  discover  there’s  virtually 
nothing  you  can’t  do.  Which  means  you  can  do 
what  you  always  want- 
ed to  do,  all  along. 
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rinters 
DESKTOP  LASERS 


JX-9500H 


$1,599 


Sharp  JX-9500PS 


$2,849 


6-ppm  Sharp  JX-95  engine-based 
laser  printer  with  Adobe 
PostScript  and  HP  PCL  4. 


PCL  TEXT  SPEED 
PS  TEXT  SPEED 
ONE  PAGE  OUT 
PCL  GRAPHICS  SPEED 
PS  GRAPHICS  SPEED 
PCL  GRAPHICS  TIME 
I PS  GRAPHICS  TIME 


6.5  ppm 
6.5  ppm 
17  sec. 

2.0  gppm 
0.6  gppm 

0 min.  29  sec. 

1 min.  41  sec. 


Editor:  a person  employed  . 
whose  business  it  is  to  sep;J 
wheat  from  the  chaff  and  ti* 
that  the  chaff  is  printed  -Hr 
Courier  Bold  Under* 
Palatino  Bold  Underline* 


Star  Micronics  LaserPrinter  4 


4-ppm  Canon  LX  engine-based 
laser  printer  with  HP  PCL  4 and  a 
RISC  processor. 


PCL  TEXT  SPEED  4.0  ppm 
ONE  PAGE  OUT  32  sec. 

PCL  GRAPHICS  SPEED  1.5  gppm 
PCL  GRAPHICS  TIME  0 min.  41  sec. 


Editor:  a person  e 
whose  business  it 
wheat  from  the  cha 
that  the  chaff  is 


Courier  Bold  Under 

Line  Printer  Bold  Underline  Cc 


Star  Micronics  LaserPrinter  4 StarScript 


4-ppm  Canon  LX  engine-based 
laser  printer  with  Star  Micronics 
StarScript  PostScript  interpreter, 
HP  PCL  4,  and  a RISC  processor. 

PCL  TEXT  SPEED:  4.0  ppm 
PS  TEXT  SPEED  4.0  ppm 
ONE  PAGE  OUT  32 
PCL  GRAPHICS  SPEED:  1.5  gppm 
PS  GRAPHICS  SPEED  0.6  gppm 
PCL  GRAPHICS  TIME  0 min.  39  sec. 

PS  GRAPHICS  TIME  1 min.  40  sec. 


Editor:  a person  employed  - 
whose  business  it  is  to  sept* 
wheal  from  the  chaff  and  tij 
that  the  chaff  is  printed  -Hi« 
Courier  Bold  Under« 
Palatino  Bold  Underline* 


r 


6-ppm  Sharp  JX-95  engine-based 
laser  printer  with  HP  PCL  4.  No 
PostScript  option  available  at 
press  time. 


Editor:  a person  e 
whose  business  it 
wheat  from  the  cha 
that  the  chaff  is 
Courier  Bold  Under 

Line  Printer  Bold  Underline  Co 


PCL  TEXT  SPEED:  6.2  ppm 
ONE  PAGEOUT  18  sec. 

PCI  GRAPHICS  SPEED  1.3  gppm 
PCL  GRAPHICS  TIME:  0 min.  48  sec. 


Courier  Bold  Under 


Tandy  LP  950 


PC  MAGAZINE  NOVEMBER  26.  1991 


Copyrighted  material 


EPS 


Technologies 


VOLUME  1 , I E I 


t WILtON  D(tH)N 


esign  Excellence 
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H i g h Performance 


THE  A/MW  IW  CHARM 


Performance 


NEW/HOT 
EPS  SX/20  MHz 


Value 


STEALTH  “Finally  an 
elegant 
sophisticated 
piece  of  high 
performance 
equipment  that 
demands  your 
visual  attention. 
At  the  right 
price.” 

$1,595 


i m b 1*1 


EPS  SX/20  MHz 
Stealth 

• INTEL  80386/SX-20  MHz 
Processor 

■ 2 Megs  0 Wait  State  RAM 
(Expandableto  6 Meg) 

• Socket  for  the  80387-SX  20 
Co-Processor 

■ Power,  Turbo  and  Hard  Drive 
LED  Display 

■ AWARD  BlOS/Clock  Calendar 

■ 2 Serial/1  Parallel/1  External 
Floppy  Port 

• 1 Bus  Mouse  Port  & 

Scanner  Port 

■ Built-in  3.5"  1.44  Floppy 
Disk  Drive 

■ Conner  120  meg  IDE  HD 

■ EPS  14"  Color  Monitor 
1024  x 768  SVGA 

.28  Dot  Pitch 

■ Built-in  1 Meg  SVGA 
Video  Card 

■ External  101/102  Keyboard 
Compatible,  Adaptor  for 
Mouse  Port 

■ 85/86  Key  Keyboard  with  12 
Function  Keys  (101  or  102 
Key  Compatible) 

■ 9600/2400  Fax/Modem 
Capability  (optional) 

■ Carrying  Case  Included 

■ System  wt.  6lbs. 

System  Dimensions 

W 1 3/4"  D 8"  H 10  1/4" 

• MS  Windows  3.0  w/Logitech 
3 Button,  400  DPI  Mouse 

• MS  Works  ver.  2.0 

■ MS  DOS  5.0 

■ 60  Day  Money  Back  Guarantee 

• 1 Year  Warranty 

■ System  User  Manual 

■ Call  for  Customizing  Options 


As  reviewed  in 


mmm*  iimwer 


EPS 


Technologies 


"a  tradition  of  value  and  performance" 

Order  Toll-Free 


18004470921 

also  available  in  Canada 


Call  today  and  purchase  your 
EPS  system  in  the  following 
ways: 


Leasing  Options 

GSA  Contracts 
#GSOOK91  AGS5035 

Purchase  Orders  upon  approval 
Cashiers  Check,  Money  Order 

(allow  two  weeks  lor  company  checks  to  clear) 

EPS  Technologies,  Inc. 

1 0069  Dakota  Avenue 
P.O.  Box  278 
Jefferson,  SO  57038 
605  966  5586 
Fax  Orders  605  966  5482 

Tech  Hotline 

1 800  526  4258 


ighted  material 


Service 


VAL  TRUEFTNNY 
WTCMI  ANALYfT 
WOMAN  IN  CHARGE 


EPS  SX/20  MHz 
Notebook 

- INTEL  80386/SX-20  MHz 
Microprocessor 

■ 2 Megs  of  Memory 
Expandable  to  5 Meg 

- Socket  for  the  80387/SX-20 
Co  Processor 

■ AMI  BlOS/Clock  Calendar 

• Parallel  and  Serial  Ports 

• Built-in  3.5"  1.44  Floppy 
Disk  Drive 

■ Conner  80  meg  IDE  HD 

• Backlit  LCD  High  Resolution 
VGA  Display  (640  x 480) 

• 16  Grey  Scales 

■ External  Monitor  Interface 

■ External  101/102  Keyboard, 
Adapter  for  Mouse  Port 

■ 80/81  Key  Keyboard  with  12 
Function  Keys 

■ Quick  Charge  or  Trickle 
Charge  using  100V  - 200V 
AC/DC  Converter 

■ Removable  Nicad 
Battery  Pack 

• System  wt  6.3  lbs. 

System  Dimensions 

W 11  5/8"  D 8 1/4"  HI  7/8" 

• System  User  Manual 

■ 1 Year  Warranty 

• 60  Day  Money  Back 
Guarantee 

• Call  for  Customizing  Options 

$2,195 


EPS  386SX-25  MHz 

• AMD  80386/SX-25  MHz 
Microprocessor 

• 4 Meg  0 Wait  State  RAM 
Expandable  to  8 Meg 

• Desktop  Case/220  Watt 
Power  Supply 

- Socketed  for  80387/SX 
Co  Processor 

■ AMI  BlOS/Clock  Calendar 

• 2 Ser./  1 Par./  1 Game  Port 

. Slots  8-16  Bit 

- TEAC  1.2  MB  and  1.44  MB 
Floppy  Drives 

- MAXTOR  80  Meg  IDE 

HD  (15ms)  (150,000  hr.  MTBF) 

• EPS  Non  Interlaced  14" 

Color  Monitor  1024  x 768 
SVGA  .28  Dot  Pitch 

- 1 Meg  SVGA  card  1024x768 
w/SIERRA  DAK  Chip  (1  Meg 
for  256  Colors  at  1024  x 768) 
(1  Meg  for  32,768  Colors  at 
800  x 600) 

• 101  Keyboard 

• MS  Windows  3.0  w/Logitech, 
3 Button,  400  DPI  Mouse 

• MS  Works  ver  2.0 

- MS  DOS  5.0 

■ System  Users  Manual 

■ 1 Year  Warranty  / On-Site 
Service 

■ 60  Day  Money  Back 
Guarantee 

■ Call  for  Customizing  Options 


$1,695 


EPS  386-33  MHz 

• INTEL  80386/33  MHz 
Microprocessor 

• 4 Meg  0 Wait  State  RAM 
Expandable  to  64  Meg 

• 128K  Cache  (25  NS) 
Expandable  to  256k 

■ Desktop  Case/220  Watt 
Power  Supply 

• Socketed  for  80387  or 
Weitek  Co  Processor 

■ AMI  BIOS  /Clock  Calendar 

• 2 Ser./  1 Par./  1 Game  Port 

• Slots  1-8,  6-16,  1-32  Bit 

■ TEAC  1.2  and  1.44  MB 
Floppy  Drives 

• MAXTOR  80  Meg  IDE 

HD  (17ms)  (150,000  hr.  MTBF) 

• EPS  Non  Interlaced  14" 

Color  Monitor  1024  x 768 
SVGA  .28  Dot  Pitch 

• 1 Meg  SVGA  Card  1024  x 768 
w/SIERRA  DAK  Chip  (1  Meg 
for  256  Colors  at  1024  x 768) 
(1  Meg  for  32,768  Colors  at 
800  x 600) 

■ 101  Keyboard 

■ MS  Windows  3.0  w/Logitech, 
3 Button,  400  DPI  Mouse 

■ MS  Works  ver  2.0 

• MS  DOS  5.0 

■ System  Users  Manual 

■ 1 Year  Warranty  / On-Site 
Service 

■ 60  Day  Money  Back 
Guarantee 

• Call  for  Customizing  Options 

$1,895 


EPS  486-33  MHz 

• INTEL  80486/33  MHz 
Microprocessor 

• 4 Meg  0 Wait  State  RAM 
Expandable  to  64  Meg 

• 128K  Cache  (25  NS) 
Expandable  to  256k 

• Tower  Case/220  Watt 
Power  Supply 

• Socketed  for  Weitek  4167 
Co  Processor 

- AMI  BlOS/Clock  Calender 

• 2 Ser./  1 Par J 1 Game  Port 

■ Slots  1-8,  6-16, 1-32  Bit 

■ TEAC  1.2  and  1.44  MB 
Floppy  Drives 

■ MAXTOR  21 3 Meg  IDE 

HD  (15ms)  (150,000  hr.  MTBF) 

• EPS  Non  Interlaced  14" 

Color  Monitor  1024  x 768 
SVGA  .28  Dot  Pitch 

■ 1 Meg  SVGA  Card  1024  x 768 
w/  SIERRA  DAK  Chip  (1  Meg 
for  256  Colors  at  1024  x 768) 
(1  Meg  for  32,768  colors  at 
800  x 600) 

• 101  Keyboard 

■ MS  Windows  3.0  w/Logitech, 
3 Button,  400  DPI  Mouse 

• MS  Works  ver  2.0 

■ MS  DOS  5.0 

• System  Users  Manual 

■ 1 Year  Warranty  / On-Site 
Service 

■ 60  Day  Money  Back 
Guarantee 

• Call  for  Customizing  Options 

$2,795 


EPS  SX/25  MHz 
Notebook 

Same  configuration  as  above 
except  with  true  AMD  80386- 
SX-25  MHz  CPU 


EPS  386-25  MHz 

Same  configuration  as  above 
except  with  true  INTEL  80386- 
25  MHz  CPU 


EPS  386-40  MHz 

Same  configuration  as  above 
except  with  true  AMD  386-40 
MHz  CPU  and  128k  Cache 
maximum 


EPS  486SX-20  MHz 

Same  configuration  as  above 
except  with  true  INTEL 
80486SX-20  MHz  CPU  and 
130  Meg  Hard  Drive 


$2,295 

GSA  Contracts 
#GS00K91AGS5035 


$1,795 

The  brands  and  product  names  mentioned 
are  trademarks  or  registered  trademarks  of 
their  respective  holders  Prices  are  subject 
change  due  to  the  volatility  of  the  Market 
00386  & 80486  are  trademarks  ol  INTEL 


$1,995 


EPS 


Technologies 


‘a  I radii  ion  of  lvalue  and  ptrfonnancc ' 


$2,295 

Order  Toll-Free 

1800  4470921 

also  available  in  Canada 
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Tektronix  Phaser  III  PXi,  also  have  Post- 
Script Level  2.)  Because  the  printer  driver 
is  so  important  in  determining  a printer's 
actual  (not  engine)  speed.  Adobe  has  taken 
upon  itself  the  task  of  producing  Post- 
Script Level  2 drivers  for  Microsoft  Win- 
dows. Look  for  them  early  in  1992.  along 
with  a slew  of  new  printer  introductions. 
Some  vendors  have  printers  ready  to  go; 
these  products  are  sitting  in  warehouses, 
awaiting  the  new  driver. 

Another  PDL  issue  is  whether  a printer 
supports  Level  4 or  Level  5 of  Hewlett- 
Packard  Co.’s  Printer  Control  Language 
(HP  PCL).  HP  PCL  5 appeared  with  the 
trend-setting  LaserJet  III  and  LaserJet  HID 
last  year  (along  with  HP's  remarkable 
Resolution  Enhancement  Technology, 
which  modulates  dot  size  and  dot  position 
to  make  300-dpi  resolution  output  look 
like  higher-resolution  output). 

PCL  5 is  not  easy  to  clone,  and  among 
these  printers,  only  the  Brother  HL-8V 
and  the  HP  LaserJet  HIP  come  standard 
with  a PCL  5 emulation.  You  can  also  get 
PCL  5 as  an  option  on  the  IBM  LaserPrin- 
ter  10. 

This  may  not  matter  much  to  you, 
though;  Few  software  packages  support 
PCL  5,  even  in  their  latest  incarnations. 
That's  a shame,  because  PCL  5 offers  font 
scaling  from  high-quality  outlines  and 
fast,  accurate  vector  manipulation  for  line- 
drawing and  fills.  Software  Publishing 
Corp.'s  Harvard  Graphics  and  Lotus 
Development  Corp.'s  Freelance  Profes- 
sional use  PCL  5,  and  WordPerfect  5.1 
fools  with  it  a little.  That's  about  it.  Neither 
Windows  3.0  nor  the  upcoming  Windows 
3.1  has  complete  PCL  5 support,  although 
they  do  allow  font  scaling.  If  and  when 
Windows  gets  a complete  PCL  5 driver, 
you  will  be  able  to  scale  an  oversize 
Microsoft  Excel  spreadsheet  to  fit  on  one 
page,  or  print  a half-dozen  PageMaker 
thumbnail  pages  on  a single  page,  just  as 
PostScript  printers  can  do  today. 

Microsoft  Truelmage,  a PostScript 
interpreter,  looked  as  if  it  might  be  a con- 
tender in  the  PDL  wars.  too.  The  makers 
of  four  printers  reviewed  here,  which  are 
based  on  T ruelmage.  want  you  to  believe 
it  still  is.  Developed  by  a Microsoft  team 
led  by  Cal  Bauer.  Truelmage  is  the  PDL 
counterpart  of  TrueType,  the  Apple/ 
Microsoft  type-outline  technology,  which 
is  available  in  Apple's  System  7 for  the 
Mac  and  is  due  shortly  in  Windows  3.1. 

Even  so.  Truelmage  faded  almost  as 
fast  as  the  hype  cooked  up  for  it.  Bauer  has 
left  Microsoft,  and  the  company  has  dealt 
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DESKTOP  LASERS 


off  Truelmage  (and  its  Truelmage  licen- 
sees) to  LaserMaster,  which  will  con- 
tinue. in  theory,  to  help  develop  Truelmage 
products.  TrueType  itself  will  still  appear 
in  Windows  3.1,  but  the  strength  of 
Adobe’s  PostScript  Type  I font-outline 
standard,  customers'  huge  investment  in 
that  standard,  and  continuing  improve- 
ments in  the  Adobe  Type  Manager  on- 
screen font  Tenderer  for  Windows  all  augur 
poorly  for  much  of  a future  for  TrueType. 

THE  REAL-ESTATE  GAME 

There  is  one  last  factor  you  should  con- 
sider when  evaluating  these  printers;  their 
footprints. 

Some  desktop  laser  printers  are  now  so 
small  they  take  up  just  over  I square  foot. 
This  is  a godsend  for  those  who  work  in 
cubicles  and  for  those  buying  a printer  for 
a home  office.  It  may  also  be  an  issue 
when  you're  trying  to  hide  a printer  in  the 
boss's  overdecorated  office. 

The  chassis  of  the  Sharp  JX-9500H 
and  Sharp  JX-9500PS  are  especially  com- 
mendable: They  measure  13  by  14  inches 
and  are  only  about  a foot  high.  Even 
better,  unlike  some  other  printers  that 
have  feed  and  output  trays  protruding 
several  inches,  these  two  printers  have 
trays  that  tuck  inside  and  under  the  ma- 
chine. so  you  don’t  need  to  add  a fudge 
factor  for  trays  (and  tray  removal)  to  that 
13-  by  14-inch  footprint. 

IN  THE  END,  PRICE  ALWAYS  COUNTS 

We  still  don't  have  sub-$5(X)  desktop  laser 
printers  or  sub-$  1.000  PostScript  laser 
printers,  but  we  may  by  this  time  next 
year.  This  year’s  economy  champs  in- 
clude the  $900  Star  Micronics  LaserPrin- 
ter  4.  the  $1,200  PostScript -clone  Star 
Micronics  LaserPrinter4  StarScript.  and 
especially  for  high-speed  text-only  work, 
the  under-$  1.000  8.5-ppm  Sharp  JX- 
9500H.  HP  introduced  the  upgraded  Las- 
erJet IIP  Plus  in  October,  too  late  to  be 
reviewed.  It  has  a $1,249  list  price  ($46 
less  than  the  now-discontinued  LaserJet 
IIP).  PCL  4,  a faster  processor  than  the 
LaserJet  IIP,  and  the  ability  to  upgrade  via 
cartridges  to  PCL  5 or  PostScript.  It  should 
have  a street  price  under  $900. 

Moving  up  the  price  scale  a little,  it  is 
hard  to  beat  HP’s  LaserJet  IIIP  (reviewed 
here),  typically  under  $ 1 . 1 00  on  the  street. 
Add  HP's  genuine  Adobe  PostScript  car- 
tridge and  I MB  of  memory  (typically 
$500  to  $600)  and  you  have  a snug,  very 


compact,  superbly  built  PostScript  ma- 
chine. 

The  individual  reviews  of  these  35 
machines  and  the  Editors'  Choice  box 
offer  more  advice.  The  simple  answer: 
Today,  there  are  a lot  of  good,  affordable 
choices  near  the  bottom  of  the  desktop- 
laser  printer  market. 

It  may  not  be  hard  to  go  wrong,  but  it's 
easy  to  go  right. 


BEZIER  SYSTEMS  INC. 

Bezier  BP4040 

by  Wendy  Dugas  Perez 

Year-old  Bezier  Systems'  first  laser 
printer,  the  4-page-per-minute  Bezier 
BP4040.  has  promise.  Based  on  the  same 
Canon  LX  engine  used  in  the  HP  LaserJet 
IIP  and  LaserJet  IIIP.  the  BP4040  comes 
with  PostScript  compatibility  (the  Micro- 
soft Truelmage  interpreter)  and  support 
for  HP  PCL  4.  Its  controller  has  the  AMD 
29000  RISC  processor  on-board,  which 
gives  a performance  edge.  And  the  BP4040 
is  priced  aggressively:  At  a list  price  of 
$1,895,  it  is  one  of  only  five  PostScript- 


Bezier  BP4040 


PCL  and  PostScript  scores 

In  Short:  With  PostScript  compatibility 
(Microsoft  Truelmage).  support  for  HP 
PCL  4.  and  an  AMD  29000  RISC  proces- 
sor that  delivers  solid  performance,  the 
Canon  LX-based  4-ppm  $1 .895  Bezier 
BP4040  looks  promising.  But  a sparse 
control  panel,  incomplete  documenta- 
tion. and  the  lack  of  a slot  for  font  car- 
tridges or  cards  temper  our  enthusiasm. 
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Faster  Runtime 


Run  with  ULSI  Math  Coprocessors 


Applications  Run  Faster 

The  Math. Co"  83C87  (DX)  and  83S87 
(SX)  math  coprocessors  from  ULSI 
Systems  are  complete  double-CMOS. 

1 -micron  technology  chips.  As  a result  of 
this  superior  architecture,  the  Math-C'o 
coprocessors  can  perform  floating-point 
mathematics  in  fewer  clock  cycles  than 
needed  by  the  standard  Intel  80387. 

Keeps  on  Running — 
lifetime  Warranty 

ULSI  Math.Co  coprocessors  have  the 
industry's  best  Mean  Time  Between 
Failure  (MTBF)  rating — which  is  why 
we're  able  to  offer  the  industry's  only 
lifetime  warranty. 


Runs  on  Everything 

Math.Co  coprocessors  are  plug-in 
compatible  with  the  IBM  PC  and  PC 
clones.  And  they're  100%  software 
compatible. 

Runs  Lean — 

Low  Power  Consumption 

The  Math.Co  SX  is  ideally  suited  for 
laptop  and  portable  IBM  PC  and  PC 
compatible  computers.  It  has  a "sleep'' 
mode  feature  which  enables  it  to  draw 
minimal  power  while  in  an  idle  state. 
Operating  Speed  Availability 
DX:  16, 20. 25, 33  and  40MHz 
SX:  16, 20  and  25MHz 


HEADQUARTERS 

INTERNATIONAL 

58  Daggett  Drive 

IJLSI  Mklng.  Europe 

Israel 

Hong  Kong 

San  lose.  CA  951  S i 

Tel:  0734  »6224" 

Elclis  technologies  Ltd. 

Power  Wave  Co.  Lid. 

Tel:  408-9-13-0562 

United  Kingdom 

Tel:  03-540-6860 

Tel:  110-1609 

Fax:  408-943-0106 

Datrontech 

Japan 

Tel:  0252-313-155 

Systems  Mktng.  Inc 

Qurnax  Technology  Inc. 

France 

Tel:  02-716-3178 

Almcx  sa 
Tel  1-4096*5400 

Korea 

Trimans  Diversified  Inc 

Singapore 

Germany 

Nickel  GMBH 
Tel:  02-161-14016- r 

Tel:  02-571-5880 

Tel:  296-4372 

Maih*(  o is  a registered  trademark  of  ULSI  Systems.  Other  product  names  are  trademarks  and  or  trade  names  of  their  respective  manufacturers. 
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Lotus  opens  Windows  to  a new 
dimension  in  spreadsheets! 


Lotus  1-2-3 


Upgrade  to 
Lotus  1-2-3  for  Windows 

Save  $301  Now  current  users  of  Lotus  1-2-3 
can  step  smoothly  into  the  graphical  environ- 
ment of  Windows  3.0  with  a spreadsheet 
that  delivers  visual  impact  and  presentation- 
quality  output!  Full  compatibility  with  earlier 
versions  ensures  that  all  your  files  and  macros 
transfer  safely  to  Windows.  Also  features  3-D 
worksheets,  a WYSIWYG  work  environment, 
a Solver  tool  for  “what-iF’  problems,  and 
Smartlcons  for  instant  access  to  spreadsheet 
functions.  To  qualify  for  upgrade,  just  bring 
in  the  title  page  from  your  current  version 
of  Lotus  1-2-3.  (Reg.  Egg  Upgrade  Price 
will  be  $129.99)  For  IBM  from  Lotus. 
BONUS!  FREE  Adobe  Type  Manager 
for  Windows  is  now  built  into  every 
Lotus  Windows  application! 

Also  available,  hul  not  shown: 

«389M 

Lotos  1-2-3  for  Windows 

(foil-product  version) 

Save  $101  For  IBM  from  Lotus. 

(Reg.  Egg  Price  will  be  $399.99) 


Lotus  1-2-3  for  Windows/ 
Ami  Pro  2.0  for  Windows 
“Double  Up”  Upgrade  Bundle 


Microsoft  Windows  3.0/ 
Logitech  MouseMan  Bundle 

Save  $80!  Buy  Lotus  1-2-3  for  Windows  as 
part  of  any  of  these  introductory  offers  and 
save  on  the  Windows  3.0  graphical  environ- 
ment and  a Logitech  MouseMan.  For  IBM 
from  Microsoft  and  Logitech. 

With  purchase  of 
Lotus  i-a-s 
for  Windows 

$119" 


Microsoft/ 
Logitech  Bundle 

Windows  3.0  and 
Serial  MouseMan 
Windows  3.0  and 
Bus  MouseMan 


. $199.99  , 
. $209.99 


Save  $30  either  way  you  upgrade!  Current 
1-2-3  users  can  upgrade  to  Lotus  1-2-3  for 
Windows  and  also  get  Ami  Pro  Rel.  2.0  for 
Windows,  the  new.  easy-to-use.  "visual" 
word  processor  ideal  for  the  creative  pro- 
fessional. at  this  special  price.  And.  current 
users  of  Ami,  Ami  Pro,  Manuscript,  or 
Samna  Word  IV  can  upgrade  to  Ami  Pro 
Rel.  2.0  for  Windows  and  get  the  new  Lotus 
1-2-3  for  Windows  at  the  same  low  bundle 
price.  (Reg.  Egg  Bundle  Price  will  be 
$189.99)  For  IBM  from  Lotus. 


Eggspress  Ordering! 


Contact  your  corporate 
account  representative  or 
visit  your  local  Egghead 
store  for  these  eggeep- 
tional  offers.  Just  call 


1-800 -EGGHEAD,  Dept.  #MU26, 

for  the  Egghead  Discount  Software  store 
nearest  you,  or  to  order  directly  through 
our  "Eggspress  Ordering”  service! 

C '991  Egghead  Discount  Software  Inc  ’Egghead ' ’Protessor  Egghead  ’ and  Egg 
words  aie  trademarks  ol  Egghead  Discount  Software  All  other  trademarked  product  ani 
company  names  are  the  property  ol  their  respective  trademark  holdeis 


Competitive  “Upgrade”  to 
Lotus  1-2-3  for  Windows 
Save  $301  Just  bring  in  the  title  page  of  your 
current  Borland  Quattro  Pro  or  Microsoft 
Excel  spreadsheet,  and  switch  to  1-2-3  for 
Windows  for  a special  introductory  price! 
(Reg.  Egg  Price  will  be  $129.99)  For  IBM 
from  Lotus. 


discount 

G6GHew$oprMze 

America’s  Software  Eggsperts, 


Prices  shown  are  available  at  retail  store  ©cations  and  through  1 -600-EGGHEAD  m retail  quantities  only  Prices  aie  m U S currency  Corporate  discounts  and  payment  terms  do  not  apply  lo  prices  shown  Discounts  taken  tram  regular  Egghead  prices  Some  intermediate  markdowns 

— ~ ue  not  good  m combmahon  with  other  special  oilers  unless  otherwise  staled  Not  lesponsmie  tor  typographical  errors  Ramchecks  are  given  unless  advertisement  clearly  stales  that  quantk.es  are  limited  Product  avaiiat 

ill  always  do  our  best  to  satisfy  out  customers  Sale  prices  and  special  oners  good  through  12/24/91 


Product  availability  may  be  affected  by 
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DESKTOP  LASERS 
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EDITORS’  CHOICE 


■ HP  LaserJet  NIP  (personal  laser  printer) 

■ IBM  LaserPrinter  10  (mainstream  laser  printer,  high-quality  PostScript  printer) 

■ Okidata  OL830  (inexpensive  PostScript  printer) 


Laser  printers  get  belter  and  cheaper 
each  year.  This  year.  PC  Magazine 
Labs  tested  45  page  printers  that  use 
laser.  LCD.  and  LED  technologies. 
The  reviews  for  10  of  these  are  in  a 
separate  shared-printer  section  for 
network-designed  printers  that  can 
print  10  or  more  pages  per  minute. 

Of  the  35  mainstream  desktop  laser 
printers  rated  ul  4 to  10  ppm.  the 
majority  offer  scalable  fonts  and 
quiet,  high-quality  output.  Three 
stand  above  the  rest  and  earn  an 
Editors’  Choice:  the  affordable 
4-ppm  HP  LaserJet  1IIP;  the  main- 
stream 10-ppm  IBM  LaserPrinter  10. 
with  its  superb  PostScripl  option;  and 
the  PostScript-standard  8-ppm 
Okidata  OLX30. 

The  best  laser  printer  we  saw  in 
the  past  was  the  HP  LaserJet  111.  an 
Editors'  Choice  last  year  and 
available  for  about  $1,500  now.  With 
font  scaling  and  Resolution 
Enhancement  Technology  (RET),  the 
LaserJet  111  remains  the  best  choice. 
But  advances  in  other  printers  reveal 
a few  shortcomings:  It  is  clumsy 
switching  between  HP  PCL  5 and  the 
optional  PostScript  interpreter;  not 
everyone  likes  the  aesthetics  of  the 
built-in  Helvetica-style  and  Times 
Roman-style  typefaces,  and  few 
programs  lake  full  advantage  of  PCL 
5‘s  line-draw  and  area-fill 
capabilities. 

600  DPI  FROM  IBM 

The  $2,395  IBM  LaserPrinter  10 
equals  the  LaserJet  111  on  most 
counts,  including  list  price,  and 
moves  ahead  on  others:  resolution, 
speed,  and  paper  handling.  Most 
impressive  is  the  600-dot-per-inch 
resolution  you  get  w ith  the  Adobe 
PostScript  option  ($499  to  $898. 
depending  on  the  accompanying 
fonts)  and  4MB  of  RAM  (S799). 

This  is  Irue  600-dpi  output — no 
marketing  doublespeak  or  technical 
gimmickry.  The  base-priced  printer 
has  PCL  4 and  Print  Quality 


Enhancemem  Technology  (PQET), 
IBM’s  variant  of  RET.  and  for  $199 
you  can  upgrade  this  model  to  handle 
PCL  5.  In  HP-compatible  mode,  the 
LaserPrinter  10  runs  at  9.1  ppm. 
compared  with  the  LaserJet  Ill's  7.4 
ppm:  that’s  the  fastest  of  this  year’s 
desktop  PCL  printers.  Using  the 
optional  PostScript  cartridge  in  300- 
dpi  mode,  it  delivered  the  fastest 
PostScript  graphics  output  we've 
ever  seen  from  a desktop  laser 
printer.  And  it  bristles  w ith  paper- 
handling options:  an  additional 
bottom  cassette  holding  500  sheets, 
an  auxiliary  100-sheet  cassette,  and 
an  envelope  cassette.  You  can  buy  a 
6-ppni  version,  the  LaserPrinter  6. 
for  $1,895  ($500  less)  and  later 
upgrade  it  to  LaserPrinter  10  specs 
(for  $899  more).  It  accepts  the  same 
PostScript  option  anil  produces  the 
same  speedy  graphics  output. 

A note  on  IBM  nomenclature: 

The  full  name  of  our  winner  is  the 
IBM  Model  4029-030  LaserPrinter 
10.  Some  dealers  may  call  it  the 
Model  30.  Don’t  confuse  it  with  the 
$1,595  IBM  Model  4029-010 
LaserPrinter  5e.  which  dealers  may 
call  the  Model  10.  This  printer  is  a 
good  one.  but  you  cannot  upgrade  it 
as  you  can  the  LaserPrinter  6. 

BEST  AFFORDABLE 
POSTSCRIPT  PRINTER:  OKIDATA 

If  the  IBM  LaserPrinter  10  is  ihe  best 
PostScript  printer  overall,  the 
Okidata  OL830  is  the  best  PostScript 
printer  for  cost-conscious  buyers:  It 
was  ihe  only  8-ppin  PostScript- 
compatible  printer  with  a list  price 
below  $2,000.  For  as  little  as  $1,400 
(the  list  price  is  $1,999).  you  get 
Adobe  PostScript  ( 17  fonts)  and  also 
PCL  4.  On  PC  Labs’  tests,  ihe  8-ppm 
engine  generated  7.9  ppm  in 
PostScript  mode  and  8. 1 ppm  in  PCL 
mode:  It  was  the  fastest  in  PCL  mode 
graphics  and  tied  for  second  among 
the  built-in-PostScripl  printers.  Its 
print  quality  was  better  than  average. 


You  can  add  a second  paper  bin  for 
$329.  Drawbacks?  You  pay  an  extra 
$399  to  get  an  additional  18 
PostScript  fonts  that  are  standard  in 
many  other  printers,  and  there  is  no 
serial-port  connection.  (You  get  both 
in  the  otherwise  similar  Okidata 
OL840  for  $6(X)  extra.)  Lastly. 
Okidata  printers  use  separate  toner 
cartridges  that  are  messier  than 
sealed  Canon-engine  cartridges. 

Watch  for  a rash  of  fast  new 
PostScript  printers  early  next  year 
once  Adobe  Systems  releases  drivers 
for  PostScript  Level  2.  Traditionally, 
printer  makers  w rote  their  ow  n 
drivers,  but  Adobe  believes  driver 
performance  is  so  important  that  it's 
writing  them.  too.  If  you  must  have 
PostScript  Level  2 now.  your  only 
choice  is  the  Dataproducts  LZR  960. 

HP'S  BEST  PRINTER:  THE  HIP 

The  best  and  most  versatile  personal 
printer  is  the  $1,595  HP  LaserJet 
IMP.  with  PCL  5 scalable  fonts  and 
RET.  Its  output  is  every  bit  as  good 
as  that  of  the  8-ppm  LaserJet  III. 
While  only  half  as  fast  as  the 
LaserJet  III  on  simple  text,  it  takes 
barely  1 5 percent  longer  on  many 
graphics  and  complex  pages.  For 
about  ihe  same  as  you  would  pay  for 
a hare  LaserJet  111.  you  can  add  a 
second  paper  tray.  PostScript,  and 
extra  RAM  to  the  LaserJet  1 1 IP.  For 
many  users,  that  will  provide  more 
versatility.  You  should  be  able  to 
find  the  basic  LaserJet  HIP  for  a 
price  between  $1,000  and  $1,100. 
While  olher  personal  printers  from 
Epson  America,  Okidata.  and 
Panasonic  Communications  & 
Systems  Co.  may  sell  for  as  little  as 
$600  to  $8(X).  we  believe  the 
LaserJet  HIP  is  a belter  printer.  If 
you're  really  price-constrained, 
check  oul  the  just-announced  HP 
LaserJet  IIP  Plus.  At  $1,249  list  ($50 
less  than  the  discontinued  IIP.  and 
with  a faster  processor),  it  may  be 
available  for  less  than  $900. 
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Announcing  A New 
Dimension  In  38.4Kbps 
V32  Modems. 
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TheWbrld^  First 
38,400  bps 
Transportable, 
V32  Modem. 
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9V  Battery  Or 
Wall  Power. 
Actual  Size. 

(2'/<"x  27<"x  2'A") 


n:i.iinr 


QBlazer 

For  People  Who 
Are  Going  Places. 


0 The  Telebit'  QBlazer1"  is  the  world’s 
smallest  V.32  modem  that  offers  trans- 
mission speeds  up  to  38.400  bps  using 
VAlbis  data  compression,  f Packaged  in 
a 2'/4”cube.  it's  ideal  for  any  desktop,  in 
your  office  or  at  home.  ^ And  since  it  can 
run  on  batteries  for  up  to  two  hours,  you 
can  even  take  it  on  the  road,  f QBlazer 
is  PC  and  Mac  ready,  f It  comes  with  all 
the  cables  you  need.  PC  software,  even 
a handsome  travel  pouch,  f For  more 
information  on  QBlazer  and  the  name  of  the 
nearest  distributor  call  1-800-TELEBIT.  f 


TELEBIT 


In  the  office. 


.4 1 home. 


Or  on  the  road. 
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compatible  desktop  laser  printers  with  list 
prices  under  $2,000.  It  is  expected  to  sell 
for  just  under$l,400.  Unfortunately,  the 
promising  start  comes  with  some 
glitches — such  as  limited  external-font 
options,  poor  documentation,  and  the  lack 
of  an  easy-to-use  control  panel. 

Using  Microsoft  Truelmage.  the  printer 
features  35  Apple  TrueType  fonts,  which 
it  uses  to  generate  text  in  both  PostScript 
and  PCL  mode.  Although  the  BP4040  can 
sense  whether  you  are  hooked  up  to  the 
parallel,  serial,  or  AppleTalk  interface,  it 
does  not  do  automatic  emulation  switch- 
ing. To  change  emulations,  you'll  need  to 
set  a DIP  switch  on  the  back  of  the  printer. 


LIMITED  FONT  FLEXIBILITY 


5 

0 

1 


1 


Unfortunately,  the  BP4040  has  no  slots 
for  font  cartridges  or  cards.  And  while  it 
comes  with  2MB  of  RAM — sufficient  for 
most  applications — Bezier  does  not  offer 
any  memory  upgrades.  So  much  for  font 
libraries.  (In  a future  version  of  the 
BP4040,  Bezier  plans  to  include  a new 
controller  that  can  accommodate  a 2MB 
memory  upgrade.  The  current  model  will 
not  be  upgradable,  though.) 

With  the  16-MHz  AMD  29000  RISC 
processor  on  the  controller,  the  BP4040 
did  well  on  PC  Magazine  Labs'  text  speed 
test:  It  scored  3.9  pages  per  minute  in 
PostScript  mode  and  3.8  ppm  in  PCL 
mode.  On  the  graphics  speed  test,  the 
BP4040  was  an  average  performer,  at  0.6 
gppm  in  PostScript  mode  and  1 .5  graphics 
pages  per  minute  in  PCL  mode.  Output 
quality  on  the  text  and  graphics  tests  was 
respectable. 

The  BP4040  comes  with  a multi- 
purpose 70-sheet  paper  cassette.  You  can 
feed  envelopes  from  this  cassette,  but  no 
more  than  five  at  a time.  For  $179,  Bezier 
sells  the  250-sheet  bottom  paper  cassette 
that  is  a common  option  for  Canon 
LX-based  personal  laser  printers. 
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One  drawback  of  the  BP4040  is  its  lack 
of  a control  panel:  It  only  has  a line  of  in- 
dicator lights.  Just  above  each  light  is  an 
identifying  symbol  (none  of  which  you 
can  easily  interpret  without  the  helpof  the 
manual).  There  is  no  on-line  or  off-line 
selection  or  form  feed.  You  select  the 
paper  feed  from  a switch  on  the  BP4040’s 
front.  Warning:  The  optional  bottom  paper 
cassette  is  the  default  setting,  and  the  side 
paper  cassette  that  comes  with  the  printer 
is  used  for  manual  output. 

With  Microsoft  Truelmage  PostScript 
compatibility,  HP  PCL4,  and  RlSC-proc- 
essor  speed,  the  4-ppm  BP4040  may  be  an 
attractive  value.  But  be  prepared  to  give 
up  some  conveniences  (such  as  a well- 
designed  control  panel  and  clear  docu- 
mentation) and  flexibility  (such  as  font 
cartridges  or  cards)  in  exchange  for  the 
bargain-basement  $ 1 ,400  street  price. 


FACT  FILE 


Bezier  Systems  Inc.,  1190  Saratoga 
Ave.,  San  Jose,  CA  95129; 
408-345-0345. 

Bbzier  BP4040 

List  Price:  $1 ,895;  letter-size  paper 
cassette,  $179. 

Standard  Warranty:  One  year  on  parts 
and  labor,  with  on-site  service  the  first 
90  days. 

Dimensions  (HWD):  8 x 28  x 14  inches. 
Weight:  26  lbs. 

Emulations:  HP  PCL  4.  Microsoft 
Truelmage  PostScript  interpreter. 
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BROTHER 

INTERNATIONAL  CORP. 

Brother  HL-8V 
Brother  HL-4PS 

by  Edward  Mendelson 


Besides  Hewlett  - Packard's  own  HP  Laser- 
Jet IMP.  the  only  printer  in  this  roundup 
that  comes  standard  with  HP  PCL  5 
compatibility  is  the  8-page-per-minule 
Canon  SX-based  HL-8V  from  Brother 
International  Corp.  Priced  at  $2,495,  the 
HL-8V  includes  a clone  of  HP's  Resolu- 
tion Enhancement  Technology  (RET), 
called  High  Resolution  Control.  Brother's 
other  laser  offering  is  less  unique:  the 


$2,595  4-ppm  Canon  LX-  based  HL-4PS 
offers  PostScript  compatibility  (Brother 
BR-Script)  and  support  for  PCL  4. 

BROTHER  HL-8V 

In  many  ways.  Brother's  HL-8V  is  iden- 
tical to  the  HP  LaserJet  III  (which  we 
reviewed  in  last  year’s  special  printer 
issue);  it  has  the  same  Canon  SX  engine, 
the  same  interfaces,  and  the  same  paper 
handling  (you  can  even  use  the  cassettes 
designed  for  the  LaserJet  II  and  LaserJet 
III).  With  Brother’s  High  Resolution 
Control,  the  HL-8V  delivers  image  qual- 
ity comparable  to  the  LaserJet  III.  And 
with  Brother's  PCL  5 emulation,  the  HL- 
8V  is  the  only  printer  to  match  the  Laser- 
Jet III  in  PCL  capability.  What  makes  the 
HL-8V  different  from  the  LaserJet  III  is 
additional  emulations — Brother  Twin- 
Writer.  Diablo.  Epson  FX.  and  IBM  Pro- 
printer— faster  graphics  speed,  automatic 
interface  switching,  and  advanced  mem- 
ory management  for  large  images. 

The  HL-8V  performed  impressively 
on  our  tests.  In  PCL  mode,  it  did  only 
slightly  better  than  the  LaserJet  III:  7.6 
pages  per  minute,  compared  with  the 
LaserJet  Ill's  7.5  ppm.  But  on  graphics, 
the  HL-8V  sped  through  our  tests  at  the 


Brother  HL-8V 


PCL  scores 

In  Short:  The  first  printer  to  come  with  HP 
PCL  5 emulation,  the  $2,495  8-ppm 
Brother  HL-8V  includes  built-in  Epson  and 
Proprinter  emulations  that  HP  offers  only 
through  a cartridge.  It  surpasses  the  HP 
LaserJet  III  in  graphics  speed  but  inflicts 
compromises  in  compatibility,  especially 
with  PostScript  cartridges. 


Copyrighted  mat 


JKSTK  HNOLOGY 


Than  One 


Sharp  Laser  Printers. 

Mail  merging.  Everyone’s  doing  it. 

The  problem  is  most  laser  printers  can’t  put  the  riglit  pages  on  the  right  kind 
of  paper.  Because  they  only  have  one  or  two  paper  bins,  you  have  to  do  separate 
runs  of  each  page,  leaving  you  wit  h a big  collating  job. 

But  Sharp  laser  printers  offer  Three-Bin  Operation.  Equipped  with  a second 
paper  tray  and  envelope  feeder,  they  can  automatically  select  the  right 
be  it  letterhead,  second  sheet  or  envelope. 

It’s  such  a time  saver  that  WordPerfect"  and  WordStar’  now  support 
it  in  their  popular  software  packages. 

Sharp’s  JX-9500,  .JX-9500E,  JX-9500H,  PostScript  * JX-9500PS  and 
networkable  16ppm  JX-9700  also  come  complete  with  emulation  switchin 
software.  Their  low  cost  per  page  means  you  save  money  on  supplies.  And  their 
small  footprint  design  means  you  save  space  on  your  desk. 

Laser  printers  that  are  automatic,  economical,  and  don’t  take  up  your  whole 
desk.  That’s  Sharp  Thinking.  So  find  out  more.  Call  us  at  1-800-BE-SHARP. 

« 1991  Sharp  Electronics  Corporation  WordPerfect  is  a registered  trademark  of  WordPerfect  Corp  WordStar  is  a registered  trademark  of  WordStar 
International.  Inc  PostScript  is  a registered  trademark  of  Adobe  Systems.  Inc 
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Introducing  Photography 


New  FotoMan." 
The  portable 
affordable  camera 
for  your  computer. 


It’s  positively  amazing.  Now  you  don't 
have  to  wait  around  to  get  your  photos 
developed.  Or  pay  for  film.  Or  prints.  New 
FotoMan  takes  great  shots,  displays  super 
sharp  digitized  pictures  on  your  PC  in  a 
flash,  and  comes  with  all  sorts  of 
creative  image  editing  tools. 


Take  it  anywhere. 

Powered  hy  hnilt-in  rechargeable 
batteries,  pocket-sized  FotoMan  can  shoot 
32  pictures  in  a session.  It  also  comes  with  a 
filter  for  great  shots  in  the  great  outdoors. 
And  FotoMan’s  single  button  operation, 
automatic  flash,  and  infinite  field  of  focus 
make  it  a snap  to  use— anywhere. 


A darkroom  in  your  PC. 

After  your  photo  session,  sim- 
ply plug  FotoMan  into  the  serial 
port  of  your  desktop  or  portable 
IBM  PC  (or  compatible)  and  transfer 
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your  images  in  just  seconds.  You  don’t  even 
need  a digitizing  board.  Then  preview  and 
select  the  images  you  want  to  save. 

FotoMan’s  Windows™  based  image  edit- 
ing software — FotoToueh™—  displays  images 
in  256  shades  of  gray,  and  makes  editing  and 
retouching  fast  and  fun:  crop  backgrounds, 
change  sizes,  adjust  contrast  and 
brightness,  even  create  special  SSWfe* 
effects.  You  can  use  your  perfected 
pictures  in  any  application. 

And  a file  compression  feature 
saves  them  in  a minimum  of 
storage  space. 

rotoMan  comes  with  everything 
you’ll  need,  plus  something  you  probably 
won’t:  lifetime  service  and  support.  And  at 
$799  FotoMan  costs  hundreds  less  than  any 
other  digital  camera.  Were  positive 
you  11  be  impressed.  For  more  infor- 
mation call  toll  free: 


800-231-7717  ext.  305. 


Tools  That  Power  The  Desktop. 
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’ trademarks  are  the  property  of  their  registered  owners. 


You  must  have  heard  how  SOUND  BLASTER 
took  the  PC  market  by  storm... 


Now  the  HURRICANE... 


SOUND 


“It's  the  next-generation  sound  card 
and  it  is  loaded!  The  operative  word  is 
"twice."  It  has  twice  the  sound 
channels  (22)  of  the  original  Sound 
Blaster  with  twice  the  quality  of  sound 
in  stereo,  as  well  as  stereo  DACs  for 
digitized  speech  and  sound  effects." 
Computer  Gaming  World 

August  1 991 


SEE  US  AT  OUR 

3,000  SQ.  FT.  BOOTH 
#S2456 

COMDEX  FALL 

SANDS  EXPO,  OCT  21-25,  US  VEGAS 


COMPUTE  August  1991 

“ ...Creative  Labs  is  now  turning 
up  the  volume  with  the  Sound  Blaster 
Pro.  It's  basically  two  Sound  Blasters 
on  a single  card  with  additional 
multim.gdiaieatures  threwnirL  it  has 
twin  FM  chips  capable  of  creating  22 
individual  voices,  two  DACs  for  stereo 
voice  and  sound-effects  playback,  a 
stereo  microphone  jack,  and  a built-in 
stereo  mixer  that  can  adjust  the 
volume  of  all  your  Sound  Blaster  audio 
sources  (stereo  DAC,  stereo  FM, 
microphone,  stereo  line-in,  CD- Audio 
and  PC  internal  speaker). 
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software  will  be  able  to  fade-in,  fade- 
out  and  pan  the  various  audio  sources 
to  create  elaborate  sound  montages. 


internal  or  external  CD-ROM  player. 
There’s  also  an  internal  connector  for 
CD-Audio.  The  MIDI  interface  is 
compatible  with  the  original  Sound 
Blaster's  MIDI  interface  but  adds  the 
MIDI  time-stamp  that's  part  of 
Microsoft's  new  multimedia  standard 
All  in  all.  the  Sound  Blaster  Pro 


i its  younger 


Microsoft  and  Windows  are  registered  trademarks  ot  Microsoft 
Corp  and  Ad  Lit)  is  a registered  trademark  ol  Ad  Ltb  Inc 
Sound  Blaster  is  a trademark  of  Creative  Labs.  Inc 


Stereo/Mu$ic/Vofce/SpeectVMID(/CD-ROM 

| The  Multimedia  Sound  Standard 
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At  a devastating  price  of  $299.95 1 

and  you  get  a "chock-full  of  features”: 

* Stereo  DAC  for  digitized  sound  output 

* Stereo  voice  recording  from  mic,  CD  or  Line-in 

* Sampling  rate  4KHz  to  44KHz 

* Stereo  22-voice  FM  music  synthesizer 

* Stereo  mixer  with  digital  volume  controls 

* MIDI  interface  with  adaptor  and  cables 

* Built-in  CD-ROM  interface 

* Joystick  Port 

* Microphone  AGC  amplifier 

* Power  amplifier  (4W  per  channel) 
and  loads  of  FREE  bundled  software:| 

* MIDI  Sequencer 

* Pro-Intelligent  Organ 

* VEDIT2  - Voice  Editor  & Utilities 

* SBTALKER-text-to-speech 
synthesizer  with  DR  SBAITS02 

* Talking  Parrot -voice  in/out 
application. 

* MMPLAY  Multimedia  Presentation 

* CD  music  player 

* Windows  3.0  DLL  and 
sound  applications 


“With  its  associated  software,  it  has 
quietly  (no  pun  intended,  but  what  the 
heck)  become  the  standard  sound  system 
for  advanced  PCs." 

Jerry  Pournelle.  BYTE  June  1991 


‘The  big  question  is,  at  a list  price  of 
$249.95,  is  the  Sound  Blaster  worth  the 
investment?  Yes.  yes,  a thousand  times 

yes!!!"  PC  HOME  JOURNAL 

How  many  “yes!!!"  would  you  give  now 
that  the  Sound  Blaster  list  price  is  reduced 
to  $169.95!  And  you  get: 

* DAC  for  digitized  voice  output 

* ADC  for  voice  recording 

* 1 1 -voice  Ad  Lib  FM  synthesizer 

* Full  duplex  MIDI  interface 

* Joystick  Port 

* Microphone  amplifier 

* Power  amplifier  (4W  per  channel) 

* Bundled  software:  • Intelligent  Organ 

• Talking  Parrot  • Voice  Toolkit 

• SBTALKER  • DR  SBAITSO 

• Jukebox  for  Windows  3.0 

Sound  Blaster  Micro  Channel  Version 
is  also  available. 


North  America  master  distributor: 
Brown-Wagh  Publishing 
130D  Knowles  Drive  Los  Gatos  CA  95030 
For  your  nearest  dealer,  call  1 -800-451  0900 
Tel  (408)  378  3838  Fax  (408)  378  3577 


The  pc  sound  standard 


CREATIVE  LABS,  INC. 


2050  Duane  Avenue  Santa  Clara  CA  950$4 
Tel  (408)  986  1 46 1 Fax  (408)  986  1 777 

Outside  North  America,  contact: 


CREATIVE  TECHNOLOGY  PTE.  LTD. 


75  Ayer  Rajah  Crescent  #02-04  Singapore  0513 
Tel  (65)  773  0233  Fax  (65)  773  0353 


Largest  support  of  Multimedia.  Music.  Education.  Entertainment  & °roductivity  software  under  DOS  and  Windows  3.0. 
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rate  of  2.8  graphics  pages  per  minute — 
nearly  1.5  times  as  fast  as  the  LaserJet 
Ill’s  1 .9  gppm.  Brother  attributes  the  speed 
improvements  to  three  factors:  the  1 2.5- 
MHzprocessordheLaserJetW  usesa  10- 
MHz  processor),  optimized  firmware,  and 
data  compression. 

On  our  PCL  5 compatibility  test,  the 
HL-8V  produced  results  identical  to  the 
LaserJet  III.  In  PCL  mode,  the  HL-8V’s 
built-in  scalable  fonts  are  close  matches 
for  the  LaserJet  Ill's  CG  Times  and 
Univers  families.  You  also  get  a third 
family,  which  resembles  Bookman. 

For  cartridge  compatibility,  the  HL- 
8V  gets  mixed  reviews.  The  good  news  is 
that  two  slots  under  the  paper  cassette 
accept  any  standard  LaserJet  font  car- 
tridge. The  bad  news  is  that  the  printer 
doesn't  work  with  any  PostScript  emula- 
tion cartridge  or  Pacific  Data  Products' 
programmable  FontBank  cartridge. 

If  you  absolutely  must  have  PostScript 
compatibility.  Brother  offers  a controller 
board  with  BR-Script.  But  at  $1 ,995,  it  is 
expensive  and  forces  you  to  give  up  PCL 
5 because  the  board  supports  only  PCL  4. 

You  can  upgrade  the  HL-8V’s  stan- 
dard I MB  of  RAM  to  SMB.  Brother’s 
cheapest  RAM  board  is  a $299  1MB  de- 


Brother  HL-4PS 


PCL  and  PostScript  scores 

In  Short:  At  a list  price  well  above  the 
magic  $2,000  mark,  the  $2,595  Brother 
HL-4PS  suffers  in  comparison  with  faster 
PostScript-compatible  printers  with  lower 
prices.  For  the  same  cost  as  this  PCL/ 
PostScript  offering.  HP  will  sell  you  the 
HP  LaserJet  HIP  and  an  Adobe  Post- 
Script cartridge.  The  HL-4PS  uses  a 
Canon  LX  engine  and  Brother  BR-Script. 
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sign,  expandable  to 
4MB  by  using  common 
memory  chips.  You 
cannot  use  HP-compat- 
ible boards. 

The  membrane 
switches  on  the  HL- 
8V's  control  panel, 
slightly  more  compli- 
cated than  the  LaserJet 
Ill's,  let  you  choose 
emulation,  orientation, 
fonts,  and  other  stan- 
dard functions.  The  16- 
character  LED  speaks 
in  six  languages. 

Except  for  its  incompatibilities  with 
FontBank  and  PostScript  cartridges,  and 
its  HP-compatible  memory  boards,  the 
Brother  HL-8V  is  a solid  clone  of  the 
LaserJet  III,  and  it  is  faster  on  graphics.  If 
you  can  get  it  fora  street  price  as  low  as  the 
LaserJet  III.  and  PCL  5 satisfies  your 
desire  for  scalable  fonts,  the  HL-8V  is  a 
respectable  alternative  to  the  LaserJet  III. 

BROTHER  HL-4PS 

Except  for  the  crucial  fact  that  it  has  a 
built-in  PostScript  emulation,  Brother's 
$2,595  HL-4PS  could  serve  as  a stand-in 
for  HP’s  LaserJet  IIP  (reviewed  last  year). 
This  4-ppnt  300-dot-per-inch  printer, 
which  emulates  PCL  4,  uses  the  same 
Canon  LX  engine  as  the  LaserJet  IIP  and 
fits  inside  an  almost  identical  outer  case. 
This  is  a well-designed  printer,  and  its 
standard  2MB  of  RAM  (upgradable  only 
with  Brother's  proprietary  boards)  is 
adequate  for  almost  all  PostScript  jobs. 

Instead  of  Adobe  PostScript,  Brother 
uses  its  proprietary  BR-Script  clone  in- 
terpreter. which  operates  at  a compara- 
tively slow  graphics  speed — 0.3  gppm 
on  PC  Labs'  test.  Its  text  speed  in  Post- 
Script mode  was  3.8  ppm.  a respectable 
result  for  a printer  in  its  class.  In  PCL 
mode,  the  HL-4PS  printed  text  at  3.9  ppm 
and  graphics  at  0.3  gppm.  In  both  modes, 
the  HL-4PS  was  slightly  slower  than  the 
LaserJet  IIIP. 

BR-Script  supports  Type  1 fonts  and 
produces  clean  output.  However,  its  35 
internal  fonts  are  named  with  baffling 
numbers  and  letters,  not  the  familiar  Adobe 
PostScript  font  names.  The  HL-4PS  has 
two  slots  for  Brother’s  proprietary  font 
cards,  which  are  not  HP-compatible. 

To  the  standard  LaserJet  II  fonts. 
Brother  adds  its  own  proprietary  scalable 


equivalents  of  Helvetica  and  Times.  The 
widths  of  these  fonts  are  the  same  as  those 
used  in  PostScript  mode,  which  means 
they  won't  exactly  match  the  Helvetica 
and  Times  used  in  LaserJet  cartridges. 

The  HL-4PS’s  paper  handling  is  com- 
parable with  that  of  the  LaserJet  IIP  (but 
not  with  the  LaserJet  Ill's  enhanced  ca- 
pacity). You  can  fit  50  sheets  into  the 
built-in  paper  cassette  and  250  sheets  into 
the  optional  $195  bottom  paper  cassette. 

The  Achilles  heel  of  the  HL-4PS  is  its 
manual,  which  never  explains  options  you 
must  understand  when  switching  from 
PCL  to  BR-Script  mode.  If  you  can  figure 
out  that  "BR-Script  (I)"  means  the  inter- 
active PostScript  mode  (which  you  proba- 
bly won’t  want  to  use)  and  that  “BR- 
Script  (B)"  means  the  standard  (or  batch) 
mode,  you  will  have  no  trouble. 

Ultimately,  the  Brother  HL4-PS  suf- 
fers next  to  the  LaserJet  IIIP.  which  has  an 
optional  Adobe-licensed  PostScript  car- 
tridge. For  roughly  the  same  price  as  the 
Brother  HL-4PS  (including  the  extra 
memory  for  PostScript),  the  LaserJet  IIIP 
will  give  you  PCL  5,  better  paper  han- 
dling, and  slightly  faster  speeds. 


FACT  FILE 


Brother  International  Corp.,  200 
Cottontail  Ln.,  Somerset.  NJ  08875: 
908-356-8880. 

Brother  HL-8V 

List  Price:  $2,495;  3MB  RAM  upgrade, 
$299;  font  cartridges,  $295  to  $465; 
second  letter-size  paper  cassette.  $89; 
legal-size  paper  cassette,  $99;  Brother 
BR-Script  PostScript-compatible 
controller  board,  $1 ,995. 

Standard  Warranty:  One  year  on  parts  and 
labor. 

Dimensions:  9 x 18  x 25  inches. 
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i.S86  and  i486  arc  trademarks  at  Intel  Cotporatkm. 

Microsoft  V'indmrs,  and  IAN  Manager  are  trademarks  of 
Microsoft  < -nrporation  NetWare  is  a registered  trademark  of 
Novell.  Inc.  Raman  and  VINES  are  trademarks  of  Raman  Systems. 
Inc.  SCO  is  a trademark  of  Santa  Cruz  Operations.  ISO  Ls 
a trademark  of  International  Systems  Corporation  l 'NIX  is  a 
registered  trademark  of  American  Telephone  & Telegraph 
Company 

Copyright  C 1991  Zenith  Data  Systems  Corporation. 
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Microprocessor 

iWSX-20/lOMHz 

i486*SX-20MHz 

i486DX- 33  MHz 

i486DX -33  MHz 

i386SX-  16  MHz 

Co- Processor 

Optional  80387SX 

Weitek  4 167  socket 
i486DX  upgrade 

Weitek  4 167  socket 

Weitek  4 167  socket 

Optional  80387SX 

Memory 

(Std. /Board  Max.) 

2MB/ 16MB 

4 MB/ 32MB 

4MB '64MB 

8MB/64MR 

IMB/8MB 

Expansion  Slots 

•1  open  16-bit  LSA 

3 open  32-bit  EISA 

3 open  32-bit  EISA 

8 open  32-bit  EISA 

2 open  16-bit  LSA 

Hard  Disk  Drive 

40MB  or  BOMB  IDE 

80MB  or  200MB  IDE 

200MB  or  400MB  IDE 

340MB  half  height 
SCSI,  6 open  half 
height  bays 

Diskless;  40MB 
IDE  optional 

Ports 

2 serial.  1 parallel 

2 serial.  1 parallel 

2 serial.  1 parallel 

“ H 

2 serial,  2 parallel. 

1 mouse 

2 serial.  I parallel 

Disk  Drive 
Controller' 

Combined  IDE 
connector/ 
floppy  controller 

Combined  IDE 
connector' 
floppy- controller 

Combined  IDE 
connector/SCSI/ 
floppy  controller 

EISA  bus  master 
SCSI  mass  host 
adapter 

IDE  connector/ 
floppy  controller 

Video 

I6bit  VGA  card 

16-bit  VGA  card 

TIGA/VGA 

16-bit  VGA  card 

16bit  VGA  on  board 

LAN  Features 

Optional  RAIDS 
disk  array  software 

Dual  level 
ROM  based 
password  protection 

Z-486/33E 


i 


‘The  Z-486/33ET  he  been  tested  far  compatibility  with  Novell  NetWare*  and  Microsoft  LAN  Manager* 

The  Z-486/33 FT  he  been  submined  for  testing  and  compatibility  with  Banyan*  VINES*  and  SCO*  and  ISC*  UNIX* 
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Weight:  44  lbs. 

Emulations:  Brother  TwinWriter,  Diablo, 
Epson  FX,  HP  PCL  5,  IBM  Proprinter. 

Brother  HL-4PS 

List  Price:  $2,595;  1MB  RAM  upgrade, 
$495;  2MB  RAM  upgrade,  $990;  4MB 
RAM  upgrade,  $1 ,980;  font  cards,  $1 95 
each;  letter-size  paper  cassette,  $195; 
legal-size  paper  cassette,  $79; 
executive-size  paper  cassette,  $75; 
envelope  cassette,  $99. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions:  8x16x14  inches. 
Weight:  27  lbs. 

Emulations:  Brother  BR-Script 
PostScript  interpreter,  HP  PCL  4. 
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C-TECH  ELECTRONICS  INC. 

C.  Itoh  ProWriter  CI-4 

by  Rink  Murray 

Laser  printers  based  on  the  6-page-per- 
minute  engine  from  Tokyo  Electronics 
Corp.  (TEC)  have  been  commonplace  for 
two  years,  but  the  C.  Itoh  ProWriter  CI-4 
(a  joint  venture  of  C.  Itoh  and  TEC)  is  the 
first  printer  we  have  seen  that  uses  TEC’s 
new  4-ppm  engine.  On  our  tests,  the  Pro- 
Writer  provides  performance  and  output 
quality  comparable  to  last  year’s  Canon 
LX-based  HP  LaserJet  IIP.  And  with  a list 


price  of  $1,245,  the  PCL  4-compatible 
ProWriter  costs  a bit  less — approximately 
$700  on  the  street,  compared  with  $800 
for  the  LaserJet  IIP.  PostScript  compati- 
bility is  also  inexpensive:  You  can  add  it 
for  as  little  as  $910  ($450  for  a Destiny 
PostScript-compatible  cartridge,  plus 
$460  for  2MB  of  RAM). 

The  ProWriter  ships  with  HP  PCL  4 
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only;  Diablo  and  Epson  emulations  are 
available  for  $190  each.  The  printer  ac- 
cepts HP-compatible  cartridges,  and  it 
comes  standard  with  5 1 2K  of  RAM.  which 
you  can  expand  to  2.5MB  (RAM  up- 
grades are  $230  per  megabyte).  Paper 
handling  includes  a face-down  output 
mode  as  well  as  a straight  paper  path.  The 
standard  paper  cassette  has  a 100-sheet 
capacity,  and  an  optional  300-sheet  paper 
cassette  is  available  for  $175. 

Setting  up  the  ProWriter  is  a bit  com- 
plicated. You  must  perform  nofewerthan 
1 2 steps  before  you  can  turn  it  on  (such  as 
assembling  the  developer  block,  install- 
ing the  drum  counter,  and  checking  the 
ozone).  The  instructions  are  clear  and  the 
diagrams  helpful,  but  fortunately  you  will 
only  have  to  go  through  this  lengthy  pro- 
cess once.  The  control  panel  is  generous; 
eight  buttons,  three  LEDs,  and  a 16-char- 
acter  LCD  help  you  navigate  your  way 
through  any  changes  you  want  to  make. 

On  the  speed  tests,  the  ProWriter  per- 
formed in  line  with  the  Canon  LX-based 
printers.  It  scored  exactly  4.0  pages  per 
minute  on  text  (the  LaserJet  IIP  produced 
3.9  ppm  when  we  tested  it  last  year)  and 
1.4  graphics  pages  per  minute  on  our 
graphics  speed  test  (the  LaserJet  IIIP  was 
faster,  at  1.6  gppm,  but  the  LaserJet  IIP 
scored  only  1.1  gppm).  Output  was  on  a 
par  with  that  of  the  LaserJet  IIP  (but  not 
with  the  LaserJet  UIP's,  which  uses  Reso- 
lution Enhancement  Technology). 

Selling  for  around  $700,  the  C.  Itoh 
ProWriter  is  an  acceptable  low-cost  alter- 
native to  the  LaserJet  IIP.  This  fall,  expect 
to  see  offerings  based  on  the  new  4-ppm 
TEC  engine  from  other  vendors. 


FACT  FILE 


C-Tech  Electronics  Inc.,  2515  McCabe 
Way,  P.O.  Box  19673,  Irvine,  CA  92713- 
9673;  800-347-401 7,  71 4-833-1 1 65. 

C.  Itoh  ProWriter  CI-4 
List  Price:  $1,245;  1MB  RAM  upgrade. 
$230;  Destiny  PageStyler  PostScript 
PDL  Cartridge,  $450;  Diablo,  Epson  FX, 
HPGL,  and  IBM  Proprinter  emulations, 
$190  each;  second  letter-size  paper 
cassette,  $1 75. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  8 x 14  x 23  inches. 
Weight:  29  lbs. 

Emulations:  HP  PCL  4. 
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C.  Itoh  ProWriter  CI-4 


PCL  scores 

In  Short:  Based  on  a new  4-ppm  engine 
from  TEC,  the  $1 ,245  C.  Itoh  ProWriter 
CI-4  is  an  inexpensive  alternative  to  last 
year's  HP  LaserJet  IIP.  The  standard  con- 
figuration, which  includes  HP  PCL  4 and 
51 2K  of  RAM.  is  available  for  as  little  as 
$700. 


DATAPRODUCTS  CORP. 

Dataproducts  LZR  960 

by  Bill  O'Brien 

As  the  first  laser  printer  to  support  Adobe 
PostScript  Level  2,  the  Dataproducts  LZR 
960  is  certainly  newsworthy.  (The  solid- 
ink  Tektronix  Phaser  III  PXi,  reviewed  in 
the  section  on  color  PostScript  printers,  is 
the  only  other  printer  in  this  roundup  that 
supports  Adobe  PostScript  Level  2.) 
Equally  interesting  are  its  fast  new  9- 
page-per-minute  engine  from  Sharp  and  a 
RISC  processor  on-board  its  controller. 
Including  PCL  4.  the  $2,995  LZR-960  is 
expected  to  sell  on  the  street  for  around 
$2,200,  making  it  a headliner. 

The  wonders  of  PostScript  Level  2 are 
undeniably  legion,  but  Dataproducts 
Corp.,  which  has  been  developing  print- 
ers since  1962,  didn’t  stop  at  simply  im- 
plementing the  new  language.  PostScript 
is  slow,  and  while  Level  2’s  enhanced  op- 
erators will  help  speed  things  up,  the  LZR 
960  also  uses  a Weitek  RISC-based  con- 
troller running  at  6.5  MHz  to  give  the 
printer  an  added  boost. 
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“The  Norton  Utilities  6.0  gives  serious  pouter 
users  everything  they  need  in  a DOS  utility. 
ftS  clearly  the  only  choice.' 

-Peter  Norton 

INTRODUCING  THE 
NORTON  UTILITIES™  6.0. 

For  the  ultimate  in  DOS® 
performance,  nothing  compares  to 
the  Norton  Utilities  6.0.  Because 
the  Norton  Utilities  6.0  provides  the 
most  sophisticated  data  recovery 
technology  you  can  buy. 

The  Norton  Disk  Doctor® 
UnErasef  UnFormat,  and  File  Fix 
now  work  on  larger  disks  and  solve 
more  disk  errors  automatically. 
UnErase  even  offers  100%  recovery 
of  network  files  using  Erase  Protect. 


INFOWORLD  Utilities  Product  Review*: 

Norton  Utilities  6.0 8.5 

PC  Tbols  7.0 7.1 


And  according  to  PC  Magazine,  our 
“unique  Disk  Editor  makes  Norton 
the  best  single  package  for  data 
recovery."1" 

What's  more,  the  Norton 
Utilities  6.0  comes  with  NDOS-the 
ultimate  DOS  enhancement.  NDOS 
combines  the  power  of  the  com- 
mand line  with  the  flexibility  of 
a DOS  shell.  It  also  reduces  your 
DOS  memory  requirement  up  to 
5K— yet  adds  over  200  powerful 
command  line  options,  including  an 
extended  batch  language,  longer 
file  name  descriptions,  plus  com- 
mand line  history,  editing  and 
audit  trails.  And  of  course,  NDOS 
works  with  networks, Windows,  and 
all  versions  of  DOS. 

The  Norton  Utilities  6.0  even 
keeps  your  hard  disk  tuned  for  high 
performance.  Speed  Disk  now 
defragments  your  disk  four  times 
faster  than  before.  Plus  the  new 
Norton  Cache— a Windows  3.0  com- 
patible SMARTDrive  replacement- 
delivers  disk  speeds  unmatched 
by  any  other  DOS  or  Windows 
utility.  And  Calibrate”' adjusts  your 


Power  Features 

• 'fakes  full  advantage  of  DOS  5.0 

• NDOS— The  Complete  DOS  Enhancement 
—File  name  descriptions  up  to  40  characters  long 
— faster,  more  powerful  batch  files 
-Command  Line  History,  Editing  and  Audit  TYails 
-Reduces  the  amount  of  memory  required  by  DOS, 

yet  adds  over  200  command  line  options 

• Speed  Disk  is  four  times  faster  than  NU  5.0 

• faster  Norton  Cache  for  DOS  and  Windows 

• Directory  Prune  and  Graft  on  networks  across  drives 

• Enhanced  Directory  Sort,Tbxt  Search  File 
Attributes,  File  Date,  File  Size,  and  Line  Print 

• Full  Screen  and  Quick  Command  Line  Operation 

interleave  for  even  more  speed 
and  reliability. 

So  see  your  local  dealer  today 
and  pick  up  a copy  of  the  Norton 
Utilities  6.0.  Or  call  1-800-343-4714, 
Ext.734P  for  more  information. 

It’s  the  best  way  to  achieve  your 
highest  system  performance  ever. 


SYMANTEC. 
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SPEEDY  PERFORMER 

The  combinalion  of  PostScript  Level  2 
and  the  RISC-based  controller  showed  up 
in  the  solid  scores  the  LZR  960  delivered 
on  our  speed  tests.  The  LZR  960  per- 
formed better  in  PostScript  mode — 8.1 
ppm — than  in  PCL  mode — 7.9  ppm.  Even 
so,  the  LZR  960  was  faster  than  last  year’s 
HP  LaserJet  III,  which  printed  7.5  ppm. 
On  our  graphics  speed  tests,  the  printer 
was  faster  in  PCL  mode  than  in  PostScript 
mode:  1 .6  graphics  pages  per  minute  in 
PCL  (slower  than  the  LaserJet  III,  which 
produced  1.9  gppm)  and  0.7  gppm  in 
PostScript  mode. 

In  the  process.  Sharp's  laser  engine 
produced  very  crisp,  well-defined  graph- 
ics and  text  under  both  emulations.  (PC 
Magazine  Labs'  tests  are  designed  to  test 
PostScript  Level  1 printers  and  currently 
do  not  contain  Level  2-specific  opera- 
tors.) 

The  Sharp  engine  uses  separate  toner, 
developer,  and  drum  cartridges  rather  than 
a single  unit,  as  the  Canon  engines  do.  The 
300-dot-per-inch  Sharp  engine  is  wrapped 
in  an  1 1 - by  1 3-  by  1 4-inch  chassis.  These 
dimensions  include  the  paper  cassette 
(which  does  not  protrude),  making  the 
LZR  960  one  of  the  most  space-conserv- 
ing printers  on  the  market.  (There  is  a 
face-up  exit  tray,  but  under  normal  condi- 
tions, this  is  folded  flat  against  the  back  of 
the  printer.)  Input  connections  are  stan- 
dard for  a PostScript  printer  and  include 
parallel,  serial,  and  AppleTalk  ports.  The 
LZR  960  switches  automatically  to  the 
active  port,  and  a SCSI  connector  is  in- 
cluded for  a hard-disk  installation. 

You  make  print  option  selections 
through  a front-mounted  control  panel.  A 
16-character  LCD  displays  your  choices. 
Paper-cassette  selection  software  exists 
for  the  Macintosh,  but  for  the  PC.  the 
control  panel  governs  switching  among 
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the  standard  250-sheet  paper  cassette,  the 
optional  250-sheet  paper  cassette  ($369), 
and  the  opt  ional  envelope  cassette  ( $399), 
which  has  a capacity  of  40  envelopes.  The 
printer  also  features  an  Auto  Tray  option 
that  automatically  kicks  in  the  second 
paper  cassette  if  both  cassettes  hold  the 
same-size  paper.  With  a total  feed  capac- 
ity of  500  sheets,  you  will  have  to  keep  an 
eye  on  the  face-down  exit  pocket's  230- 
sheet  capacity.  (The  face-up  stacker  will 
hold  only  30  sheets.) 

The  LZR  960's  hierarchical  menuing 
system  is  not  easy  to  navigate  the  first  few 
times  you  use  it.  but  the  manual  is  superb 
in  detailing  the  steps  you  need  to  reach 
any  option  on  the  various  trees.  That 
quality  holds  true  throughout  the  manual, 
even  though  it’s  not  the  slickest  booklet 
you  will  ever  find.  A short  video  that 
comes  packaged  with  the  printer  guides 
you  through  the  initial  setup  and  use. 

The  combination  of  a one-year  war- 
ranty with  optional  on-site  service,  a tech- 
nical support  line,  a full-time  BBS  (with  a 
downloadable  software-driver  library), 
and  a technical-support  fax  line  gives  the 
LZR  960  one  of  the  most  comprehensive 


Dataproducts  LZR  960 


PCL  and  PostScript  scores 
In  Short:  Fast  and  exciting,  the  9-ppm 
Sharp  engine-based  $2,995  Datapro- 
ducts LZR  960  is  the  only  desktop  laser 
printer  in  this  roundup  to  support  Post- 
Script Level  2.  HP  PCL  4 also  comes 
standard. 


user-support  packages  available. 

To  date  the  only  laser  printer  with 
PostScript  Level  2,  the  Dataproducts  LZR 
960  is  an  attractive  high-end  choice. 


FACT  FILE 


Dataproducts  Corp.,  6219  DeSoto  Ave., 
Woodland  Hills,  CA  91367-2602; 
800-334-3174,  818-887-8000. 
Dataproducts  LZR  960 
List  Price:  $2,995;  1 MB  RAM  upgrade, 
$299;  2MB  RAM  upgrade,  $599;  4MB 
RAM  upgrade,  $1,199;  8MB  RAM 
upgrade,  $2,399;  second  letter-size 
paper  cassette,  $369;  envelope 
cassette,  $399. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  11x13x14 
inches. 

Weight:  34  lbs. 

Emulations:  Adobe  PostScript  Level  2, 
HP  PCL  4. 
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DIGITAL  EQUIPMENT  CORP. 

DEClaser  1150 
DEClaser  2150 
DEClaser  2250 


Digital  Equipment  Corp.  made  its  reputa- 
tion by  creating  small  computers  back  in 
the  days  when  "small"  meant  minicom- 
puter. Ever  since  the  IBM  PC  kicked  the 
microcomputer  revolution  into  high  gear, 
DEC  has  been  searching  for  ways  to  play 
a part  in  this  market  while  maintaining  a 
connection  to  its  minicomputer  products. 
The  company's  endeavors  have  brought  it 
to  the  PC  printer  market.  We  cover  three 
desktop  laser  printers  here:  the  4-page- 
per-minute  $.3,049  DEClaser  1 1 50,  based 
on  the  Canon  LX  engine:  the  8-ppm  $3,499 
DEClaser  2150,  based  on  the  Canon  SX 
engine;  and  the  8-ppm  $5,149  DEClaser 
2250.  based  on  the  Canon  RX  engine.  All 
three  will  appeal  mostly  to  those  who 
already  have  DEC  equipment:  their  prices 
are  high  and  feature  sets  low,  compared 
with  those  of  most  competing  printers,  so 
many  PC  users  will  find  better  values 
elsewhere. 

Unlike  DEC’S  previous  offerings, 
which  supported  only  DEC  printer  lan- 
guages (and  were  therefore  ineligible  for 
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Introducing 
the  most  versatile 
portable  modem 
on  the  market. 

IT"  jTI  MicroPorte 

ISKs— v- 

Portable  PC 

Take  it. 


Desktop  PC 

Or  leave  it. 


If  you’re  looking  for  un- 
surpassed performance  in  a 
portable  modem  that  also 
happens  to  be  very  afford- 
able, MicroPorte’"  is  the  way 
to  go.  Or,  for  that  matter,  the 
way  to  stay. 

Fully  compliant  with  industry 
standards  world-wide,  MicroPorte 
modems  offer  you  both  V.42  compatibility 
and  V. 4 2 b i s performance.  You  get  4:1  data  compression 
to  transmit  more  data  faster  while  you  save  money 
on  line  charges.  And  with  MNP®  10.  the  most 
advanced  version  of  the  industry  standard 
Microcom  Networking  Protocol, ~ you  get  reliable, 
error-free  transmissions.  Even  under  varying  line 
conditions,  such  as  cellular  connections. 

MicroPorte  modems  are  compatible  with  existing 
modems,  too.  And  because  they’re  external  and  portable, 
they’ll  work  with  either  your  office  PC  or  your  portable 
computer.  Best  of  all,  since  MicroPorte  comes  with 


MSP  i,  • i 
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Carbon  Copy  Plus,’”  Microcom’s  innovative  remote  control 
software,  and  a free  membership  in  the  CompuServe 
information  service,  you  get  a truly  complete  com- 
munications solution. 

In  short,  whether  you’re  at  the  office  or  in 
the  field,  you  can  be  certain  a MicroPorte 
modem  from  Microcom  will  go  the  extra  mile. 

^T-’io’o^ 822^82 24~l 

today  for  more  information  about  MicroPorte  portable  I 
| modems,  including  Microcom's  FREE  "Guide  to  Portable  Communica-  | 
■ tions."  or  complete  and  mail  this  coupon  to  Microcom.  i 

I □ Please  send  me  the  FREE  "Guide  to  Portable  Communications."  I 


I Company 

j Street 

I City State  Zip 

I Telephone 

I PCM-fT*)  1 1 26 

j | %/fluyuxxwf 

L Microcom.  Inc..  Technology  Guides 

500  River  Rider  Drive.  Norwood.  Massachusetts  020*2-5028 
SI  1000.  fix  (617>  551-1021.  International  Fas:  1617)  551-1007 
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review  in  PC  Magazine ),  this  year's  trio 
provides  Adobe  PostScript  (and  the 
DECIaser  1 150  handles  HPPCLas  well), 
and  all  are  based  on  Canon  print  engines. 
They  also  keep  the  connection  to  their 
minicomputer  heritage,  however,  with 
support  for  the  DEC  LN03  printer  com- 
mand set.  In  fact,  the  models  reviewed 
here  are  based  on  LN03-compatible  units 
but  add  extra  memory  and  a PostScript 
cartridge. 

DECLASER  1150 

The  $3,049  4-ppm  DECIaser  1 1 50,  based 
on  the  familiarCanon  LX  engine,  features 
Adobe  PostScript  and  a PCL  4 emulation. 
The  smallest  of  the  three  printers,  it  is  fair- 
ly simple  to  set  up;  the  toner,  developer, 
and  drum  are  all  contained  in  a single, 
convenient  cartridge.  The  case  is  made 
from  an  olive-gold  plastic,  which  is  a re- 
freshing change  from  the  off-white  shades 
used  for  most  computer  equipment. 

You  can  also  turn  a base-priced  DEC- 
Iaser 1 100  into  a DECIaser  1 150  Post- 
Script model  by  adding  a 2MB  memory 
card  (which  you  have  to  install — DEC 
doesn't  do  it)  and  a PostScript  cartridge. 
The  PostScript  cartridge  must  reside  in 
the  leftmost  of  two  font-cartridge  slots. 


DECIaser  1150 


PCL  and  PostScript  scores 

In  Short:  Based  on  the  Canon  LX  en- 
gine. the  DECIaser  1150  is  a 4-ppm 
Adobe  PostScript  printer  that  includes 
an  HP  PCL  4 emulation.  Performance  is 
slow,  and  at  $2,849.  the  price  is  high, 
making  the  unit  less  attractive  than  its 
competition. 


rinters 
DESKTOP  LASERS 


Unlike  the  font  cartridges  of  Hewlett- 
Packard  printers,  which  provide  only  a 
single  slot,  the  DEC  cartridges  are  small 
and  thin  IC  packages,  closer  in  size  and 
shape  to  a thick  credit  card.  Paper  han- 
dling is  the  same  as  that  of  the  HP  LaserJet 
IIP,  HP  LaserJet  IIIP,  or  other  LX 
engine-based  machines:  It  has  a 50-sheet 
paper  cassette  and  an  optional  $ 1 99  250- 
sheet  bottom-feed  paper  cassette.  The 
paper  path  is  C-  or  S-shaped.  depending 
on  whether  you're  using  face-up  or  face- 
down output. 

The  printer  was  slow  in  its  PostScript 
performance,  rating  just  3.8  ppm  on  the 
text  speed  test  and  coming  in  last  on  the 
graphics  speed  test,  with  0.4  graphics  pages 
per  minute.  To  change  to  PCL  mode,  you 
must  use  the  front-panel  controls.  But 
under  PCL  4,  the  printer  was  faster:  3.9 
ppm  for  text  (the  same  as  last  year’s  Las- 
erJet IIP),  and  0.8  gppm  for  graphics  (a 
little  slower  than  the  LaserJet  IIP,  which 
delivered  1.1  gppm). 

There  were  no  compatibility  problems 
with  our  tests.  The  printer  managed  the 
PCL  4 torture-test  page  with  aplomb  and 
also  demonstrated  support  for  the  PCL 


DECIaser  2150 


PostScript  scores 

In  Short:  The  DECIaser21 50  is  an  Adobe 
PostScript  printer  based  on  the  8-ppm 
Canon  SX  print  engine.  The  print  quality  is 
good,  but  the  speed  is  average  at  best, 
and  the  printer's  competitive  value  is 
reduced  by  its  high  $3,499  price. 


bit-image  compression  mode  that  the 
LaserJet  IIP  supports.  The  printer  comes 
with  43  resident  PostScript  font  outlines, 
and  you  can  access  a number  of  these  in 
PCL  mode.  Print  quality  of  the  DECIaser 
1 150  is  excellent;  solid  black  areas  showed 
even  coverage,  with  no  signs  of  fading  in 
the  middle  and  no  ragged  edges  along  the 
bottom. 

The  biggest  problem  with  the  DECIaser 
1150  is  its  price:  There  are  other  Post- 
Script printers  with  4-ppm  engines  avail- 
able at  far  lower  prices.  The  main  distin- 
guishing feature  is  the  optional  DECprint 
Printing  Services  for  VMS  environments, 
but  this  is  likely  to  be  of  interest  to  a 
limited  portion  of  those  looking  to  buy  a 
laser  printer. 

DECLASER  2150  AND  DECLASER  2250 

The  $3,499  DECIaser  2150  and  $5,149 
DECIaser  2250  are  both  based  on  8-ppm 
Canon  print  engines.  The  2150  model 
uses  the  SX  engine  (as  do  the  HP  LaserJet 
II  and  LaserJet  III),  while  the  DECIaser 
2250  is  built  around  the  RX  engine,  which 
offers  dual  paper  cassettes  and  duplex 
printing  (as  do  the  HP  LaserJet  IID  and 
LaserJet  HID).  The  single  cartridge  (con- 
taining toner,  developer,  and  drum)  makes 


DECIaser  2250 


PostScript  scores 
In  Short:  The  DECIaser  2250  offers  Adobe 
PostScript  and  duplex  printing  in  an  8- 
ppm  Canon  RX  engine.  Like  the  21 50.  the 
performance  scores  are  average  and 
quality  is  good,  but  the  high  $5,149  price 
reduces  the  printer's  appeal  in  the  com- 
petitive PC  printer  market. 
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Announcing 
the  new 

IBM  LaserPrinters. 
Suddenly,  other  printers 
are  a few  pages 
behind. 


With  45%  faster  graphics,  the 
keeps  you  way  ahead 


In  the  time  it  takes 
the  HP  LaserJet  III  to  print 
this  much... 


As  you  can  sec.  this  is  a printer  with  legs. 

In  fact. 


Faster  graphics  and 
text  mean  more 
work,  less  wail 


for  the 
new  IBM' 
LaserPrinterlO. 

45%  faster 
graphics  is  just  a 
warm-up.  Shift  into 
optional  PostScript® 
mode,  and  the 
LaserPrinter  10  is 
a full  two-and-a- 


half  times  as 
fast  as  the 
LaserJet  111 
in  PostScript 
mode.  And 
those  arc 
just  averages 
The  more  complex  your  page, 
the  more  time  you  save. 

At  the  heart  of  the  new 
LaserPrinter  10.  a Motorola 
68020  processor  makes  short 


Our  6X020 
processor  anti 
high-speed  norts 
leave  the  other 
guys  in  the  dust. 


The  new  LaserPr inters 
definitely  speak  your 
language. 


THE  NEW  IBM  LASER 


new  IBM  LaserPrinter  10 
of  the  other  guy. 


...the  IBM  LaserPrinter  10 
gives  you  the  whole  picture. 


gray1: ' 


work  of  tough  graphics.  A 10-page - 
pcr-minutc  print  engine  boosts  speed 
further,  so  even  plain  text  prints 
25%  faster  than  the  LaserJet  III. 

High  speed  ports  accept  data  up 
to  15  times  faster,  too.  to  unjam 
LANs  and  keep  people  working, 
not  waiting. 

If  you're  wondering  how  all  this 
speed  fits  into  your  system,  don't. 

Every  new  IBM  LaserPrinter  has  three 
built-in  data  streams,  including  built-in 


Tlw  IBM  LaserPrinter  10. 
one  of  four 
new  LaserPr inters. 


HP  LaserJet  II  emulation.  There  are  drivers 
from  the  major  software  makers,  and 
LaserJet  III  emulation  and  Adobe' 
PostScript  are  optional.  So  LaserPrinters 
save  you  not  just  time,  but  headaches. 

There's  a whole  family  of  new  I BM 
LaserPrinters.  designed  to  outrun  the  com- 
petition in  print  quality,  paper  handling, 
and  more.  So  keep  your  eyes  on  the  next 
few  pages.  You’ll  see  how  the  new  IBM 
LaserPrinters  put  you  precisely  where  you 
want  to  be:  ahead. 


Graphics  speed  comparisons  based  on  captured,  compressed  image  data  files  PostScript  files  sourced  from  Microsoft  • Soft  Print  • test  case,  running  files  captured  from  output  of  application  drivers 
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At  600x600  dpi,  the 
does  wonders  for  any 


HP  LaserJet  III 
with  PostScript  option: 
300  x 300  dpi,  max. 


Courier 

Courier  Oblique 

Courier  Bold 
Courier  Bold  Oblique 
Times  New  Roman 
Times  New  Roman  Italic 

Times  New  Roman  Bold 
Times  New  Roman  Bold  Italic 
Helvetica 
Helvetica  Italic 

Helvetica  Bold 
Helvetica  Bold  Italic 

Helvetica  Narrow 


Helvetica  Narrow  Italic 

Helvetica  Narrow  Bold 
Helvetica  Narrow  Bold  Italic 


t 


Sixteen  scalable  fonts,  built  in— 
t wice  as  many  as  an 
HP  LaserJet.  And  our  fonts  are 
Type-1.  Theirs  aren't. 


\ 


Times 

Times  Bold 
Times  Italic 
Times  Bold  Italic 
Univers 

Univers  Bold 
Univers  Italic 
Univers  Bold  Italic 


There’s  no  end  to  the  ways  the  new  IBM 
LaserPrinters  can  make  a body  look  good. 

First,  there’s  an  Adobe  PostScript  option  that 
delivers  a true  600  x 600  dots 
per  inch.  It  gives  you  up  to  four 
times  the  resolution  of  PostScript  on 
any  HP  LaserJet.  Camera-ready 
output,  on  your  desktop,  for  thou- 
sands of  dollars  less  than  ever  before. 

But  the  eye-catching  advan- 
tages of  the  new  IBM  LaserPrinters 
aren’t  reserved  just  for  PostScript 
users. 

HP  LaserJet  jump-gap 
loner  system  vs.  our 
contact-transfer.  A clean 
win  for  the 
IBM  LaserPrinter. 

( 10.x  enlargement J 


300  x 300  dpi  PostScript  optional  on  all  LaserPrinter  models;  requires  total  of  2MB  memory  Models  6. 10  and  10L  upgradable  to  600  x 600  dpi  PostScript;  requires  total  of  5MB 
memory.  Motorola  and  the  Motorola  logo  are  registered  trademarks  of  Motorola,  Inc.  WordPerfect  is  a registered  trademark  of  WordPerfect  Corporation.  Windows  3.0  is  a 
registered  trademark  of  Microsoft  Corporation.  Lotus  is  a registered  trademark  of  Lotus  Development  Corporation. 


THE  NEW  IBM  LASER 


new  IBM  LaserPrinter 
image.  Especially  yours. 


IBM  LaserPrinter 

with  PostScript  option:  600  x 600  dpi— 
up  to  four  times  the  resolution. 


Sixteen  built-in  scalable  fonts  are 
standard  equipment— twice  as  many  as 
the  LaserJet  III.  They’re  Type-1  fonts  with 
Adobe  scaling  technology,  online  and 
always  ready,  without  waiting  for  downloads. 

Also  standard  on  every  new  Laser- 
Printer:  crisper  type  and  graphics  than 
ever,  thanks  to  sophisticated  new  Print 
Qualitv  Enhance- 
ment  Technology 
(PQET).  There’s  more 
precise  toner  transfer 
than  any  LaserJet. 


The  new  IBM 
LaserPrinters:  the 
leading  edge,  made 
sharper. 


and  liner  line  weights.  And  fast,  easy 
control-panel  settings  no  LaserJet 
offers,  for  light/normal/dark 
I print,  and  smooth  or  rough 
paper  settings. 

Right  from  page  one, 
the  new  IBM  LaserPrinters 
make  everything  from  simple 
correspondence  to  slick  desk- 
top publishing  look  crisp,  clean, 
and  cutting-edge. 

Which  makes  you  look  extraor- 
dinarily sharp  too. 


Can't  see  the  difference? 
No  \ivnder.  Our  PQET 
enhancement  is 
the  equal  of  anything 
in  the  industry. 


Adobe  and  PostScript  are  registered  trademarks  of  Adobe  Systems  Inc.  HP  and  LaserJet  are  registered  trademarks  of  Hewlett-Packard  Company.  Times  New  Roman  is  a 
trademark  of  Monotype  Corp..  PLC  Helvetica  and  Times  are  trademarks  of  Linotype-Hell  AG  and/or  its  subsidiaries.  OS/2  is  a registered  trademark  of  IBM  Corp  IBM  is  a 
registered  trademark  of  IBM  Corp.  in  the  United  States  and/or  other  countries  and  is  used  under  license. 
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With  3'/2  times  the  paper  capacity, 

lets  you  relax, 


HP  LaserJet  III: 
200-sheet  limit;  second  tray 
or  larger  tray  options 
not  available. 


HP  LaserJet  HI: 
sorry,  one  tray  at  a time. 


IBM  LaserPrinler: 
up  to  three  trays 
at  once,  for 
automatic 
collating. 


For  an  antidote  to  everyday  office  stress,  try  the  superb 
paper-handling  options  of  the  new  IBM  LaserPrinters. 

Most  models  can  use  three  paper  trays  at  once,  auto- 
matically. So  you  can  print  and  collate  letterhead,  second 
sheets  and  envelopes,  without  swapping  trays.  Need 
expertise  with  envelopes?  No  leading  laser  printer  even 


comes  close  to  the  IBM 
LaserPrinters.  They  adjust 
print  weight  automatically 
when  an  envelope  is  fed  in. 
Envelope  Conditioning  on  Our  optional  75- 
Models  lo  and  I0L  fights  envelope  feeder 
unsightly  wrinkles.  holds  five  times 

as  many  as  the  LaserJet  III  tray. 
And  on  the  LaserPrinter  10 
and  10L.  our  exclusive  Envelope 


overheads. 
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the  new  IBM  LaserPrinter 
not  reload. 


IBM  LaserPrinter: 

700  pages  without  reloading, 
using  optional  500 -sheet 
second  tray. 


Conditioning  fights  wrinkling. 

There's  a special  optional  tray  for 
heavy  card  stocks  and  labels,  and  a 
front  exit  to  keep  them  flat. 

And  along  with  all  this  efficiency, 
there's  economy.  "Smart"  paper  trays 
adjust  to  multiple  paper  sizes,  unlike 
LaserJet  trays.  Trays  are  interchange- 
able among  LaserPrinter  models,  again 
unlike  the  LaserJet. 


Zero-footprint, 
500-sheet  second  trav  is 
standard  on  the  Model  IOL. 
optional  on  Models  6 and  10. 


One  more  economics  lesson: 
LaserPrinter  toner  cartridges  give  you 
significantly  more  pages  than  any 
LaserJet  cartridge— up  to  twice  as  many 
pages  between  replacements. 

In  short,  the  new  IBM  LaserPrinters 
give  you  economy  and  paper  handling 
the  competition  can’t  touch.  With  this 
kind  of  work-hungry,  cost-conscious  office 
help,  you  can  actually  afford  to  relax. 


500- sheet  tray  and  front  exit  not  available  on  Model  5E. 
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The  LaserPrinter  you  buy  today 
won’t  be  out  of  date  tomorrow 


1 


No  matter  how  quickly  your 
printing  needs  change,  the  new 
IBM  LaserPrinters  can  change  with 
them.  Any  six-page-per-minute 
machine  can  be  easily  upgraded  to 
a full  10  pages  per  minute.  Auxiliary 
trays  can  be  added  any  time,  and 
moved  quickly  from  machine  to 
machine,  or  from  model  to  model. 
Adobe  PostScript  upgrades  and 


additional  memory  are  easy  to 
install  yourself,  in  minutes,  and  are 
interchangeable  among  LaserPrinter 
models.  And  one  toner  cartridge 
design  fits  every  LaserPrinter. 

Modular  design  means 
IBM  LaserPrinters  are  uniquely 
qualified  to  deal  with  the 
business  world's  one  certainty: 
uncertainty. 


iMserPrinter  !0L— 10  ppm. 

Motorola  68020 16.7MHz. 
700-sheet  input,  250-sheet 
output.  Envelope  Conditioning, 
automatic  emulation  switching. 
$ 2995  suggested  retail. 
Optional:  75 -envelope  tray. 
Adobe  PostScript  600  x 600 
dpi.  HP  PCL5  emulation 


LaserPrinter  10— 10  ppm. 
Motorola  68020  16.7  MHz. 

200 -sheet  input. 
100-sheet  output.  Envelope 
Conditioning.  $2395 
suggested  retail  Optional: 
500 -sheet  paper  tray. 

75 -envelope  tray  Adobe 
PostScript  6 00  x 600  dpi. 
HP  PCL5  emulation. 


LaserPrinter  6—6  ppm. 
200-sheet  input.  100-sheet 
output.  $1895  suggested 
retail  Optional:  upgrade  to 
10  ppm.  500-sheet  paper 
tray  75 -envelope  tray  Adobe 
PostScript  600  x 600  dpi. 
HP  PCL5  emulation. 


LaserPrinter  5E-5  ppm. 

200-sheet  input. 

100- sheet  output.  $ 1595 
suggested  retail  Optional 
75 -envelope  tray  Adobe 
PostScript  300  x 300  dpi. 
HP  PCL5  emulation. 


LaserPrinters  and  LANs. 

Printers  this  productive  deserve  to  be  shared, 
and  a host  of  networking  options  makes  it  easy.  For 
Ethernet  or  Token-Ring  LANs,  there’s  the  IBM 
4033  LAN  connection  forOS/2'and  AIX4  users. 
For  Macintosh  users,  there’s  the  IBM  LaserPrinter 


Option  for  AppleTalk'  Networks,  and  for  Novell' 
NetWare'environments,  the  NetPort' print  server 
from  Intel.'  Network-ability  is  one  more  way 
the  new  IBM  LaserPrinters  put  you  ahead,  and 
keep  you  there. 


LaserPrinters 


Lexmark 

To  learn  more  about  the  family  of  new  IBM  LaserPrinters,  manufacturer  and  distributor  of 
call  for  your  nearest  dealer:  ,BM  CaxrPrmten. 

1 800  I BM-2468,  ext.  804. 1 n Canada,  cal!  1 800  465-1 234. 


AIX  is  a trademark  of  International  Business  Machines  Corporation  NetPort  and  Intel  are  registered  trademarks  of  Intel  Corp  Novell  NetWare  is  a registered  trademark  of  Novell  Inc.  Apple. 
AppleTalk  and  Macintosh  are  registered  trademarks  of  Apple  Computer.  Inc.  © 1991  Lexmark  International.  Inc  All  output  produced  with  the  new  IBM  LaserPrinter  10  at  600  x 600  dpi 
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installation  and  maintenance  a breeze. 

As  with  their  smaller  stablemate,  the 
DEClaser  1150,  these  two  printers  are 
based  on  earlier  DEClaser  models  (the 
DEClaser  2 1 00  and  DEClaser  2200)  that 
emulate  only  a DEC  LN03  printer.  And  as 
with  the  DEClaser  1 1 50,  you  can  upgrade 
them  via  a user-installed  2MB  memory 
card  (though  DEC  sent  us  evaluation  units 
with  an  optional  3MB  card  instead)  and  a 
credit-card-size  PostScript  cartridge.  The 
true  Adobe  PostScript  comes  with  the 
same  43  font  outlines  as  the  smaller  printer. 

Unlike  the  DEClaser  1 150.  these  two 
larger  printers  have  an  extra  step  in  the 
PostScript  installation.  The  printers  come 
with  an  second  cartridge  that  contains  a 
program,  which  tests  the  nonvolatile  RAM 
used  for  storing  printer  configuration  set- 
tings. Ourevaluation  units  passed  the  test, 
but  according  to  the  documentation,  they 
would  have  been  usable  even  had  they 
failed.  They  would  require  service  if  you 
wanted  them  to  store  configuration  set- 
tings, but  they  would  work  as  long  as  they 
were  reconfigured  each  time  you  turned 
them  on. 

Also  unlike  the  DEClaser  1150,  the 
DEClaser  2150  and  DEClaser  2250  do 
not  include  a PCL  emulation.  The  print- 
ers performed  adequately  on  PC  Maga- 
zine Labs'  speed  tests;  both  turned  in  7.4 
ppm  on  the  text  speed  test  and  0.5  gppm 
on  the  graphics  speed  test.  With  smooth 
blacks  and  sharp  lines,  print  quality  was 
excellent. 

Again,  the  main  problem  with  these 
printers  is  price.  There  are  other  8-ppm 
PostScript  printers  on  the  market  at  sig- 
nificantly lower  prices,  and  some  of  the 
printers  in  this  dollar  range  are  much 
faster  or  offer  additional  features. 


FACT  FILE 


Digital  Equipment  Corp., 
146  Main  St.,  Maynard, 
MA  01754;  800-344- 
4825:508-493-5111. 
DEClaser  1150 
List  Price:  $3,049; 
Canon  LBP8  and  IBM 
Proprinter  emulations, 
$299  each;  font 
cartridges.  $299  each; 
bottom  letter-size  paper 
cassette,  $199;  legal- 
size,  executive-size,  or 
A4-size  paper  cassette, 
$69  each;  envelope 
cassette,  $89. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  8x14x16  inches. 
Weight:  25  lbs. 

Emulations:  Adobe  PostScript,  Apple 
LaserWriter  Plus,  DEC  LN03,  DECPrint 
Printing  for  VMS,  HP  PCL  4. 

DEClaser  2150 

List  Price:  $3,499;  Canon  LBP8 
emulation,  $299;  font  cartridges,  $299 
each;  complete  font  library  kit,  $999; 
large-capacity  letter-size  paper  cassette, 
$799;  legal-size  paper  cassette,  $79; 
executive-size  paper  cassette,  $75;  A4- 
size  paper  cassette.  $69;  envelope 
cassette,  $89. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  9 x 18  x 21  inches. 
Weight:  45  lbs. 

Emulations:  Adobe  PostScript,  Apple 
LaserWriter  Plus,  DEC  LN03. 

DEClaser  2250 

List  Price:  $5,149;  Canon  LBP8 
emulation,  $299;  font  cartridges, 

$299  each;  large-capacity  letter-size 
paper  cassette,  $799;  legal-size, 
executive-size  or  A4-size  paper 
cassette,  $69  each;  large-capacity 
envelope  cassette,  $399;  standard 
envelope  cassette,  $89. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  12  x 18  x 27 
inches. 

Weight:  67  lbs. 

Emulations:  Adobe  PostScript.  Apple 
LaserWriter  Plus,  DEC  LN03. 
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EASTMAN  KODAK  CO. 

Eastman  Kodak  Ektaplus 
7008 

by  Wendy  Dugas 

Based  on  the  8-page-per-minute  TEC 
1306C  laser  engine,  the  $1,395  Eastman 
Kodak  Ektaplus  7008  has  a list  of  features 
typical  of  an  HP  LaserJet  11  clone.  It  has 
HP  PCL  4 and  HPGL  emulations,  and  it 
provides  average  performance  and  ac- 
ceptable output  quality.  If  you  can  find  it 
for  a low  street  price,  the  Ektaplus  7008 
may  be  just  the  ticket. 

The  Ektaplus  7008  delivered  average 
times  on  PC  Magazine  Labs'  speed  tests: 
7.4  ppm  on  text  speed  and  1.7  graphics 
pages  per  minute  on  graphics  speed.  The 
graphics  quality  of  the  Ektaplus  7008  was 
average,  if  a little  dark,  for  PCL  4 emula- 
tions. The  printer  offers  only  14  resident 
fonts,  including  Courier  and  Line  Printer 
typefaces,  but  it  does  include  two  HP- 
compatible  font-cartridge  slots.  The  Ekta- 
plus 7008  comes  equipped  with  1 .5MB  of 
RAM,  and  you  can  purchase  a 1MB  up- 
grade for  $250. 

The  Ektaplus  7008  has  room  for  one 
variable-size  paper  cassette,  which  handles 
a maximum  of  200  sheets,  and  a paper- 
weight range  from  1 6 to  34  pounds.  If  you 
regularly  print  large  loads,  be  aware  that 
this  is  the  only  paper  cassette  available  for 
the  printer — standard  or  optional.  You 
can,  however,  feed  envelopes  manually, 
and  the  printercan  handle  output  up  to  200 
collated  sheets  or  20  face-up  sheets. 

Installation  proved  to  be  as  simple  as 
removing  the  Ektaplus  7008  from  the  box 
and  following  the  instructions  in  the 
manual,  although  several  pages  were 
missing  from  the  installation  section  in 
the  manual  that  was  delivered  with  it. 
Eastman  Kodak  says  this  problem  has 
been  corrected  for  current  shipments. 
Although  the  TEC  engine  has  a three-part 
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n PCL  mode,  Okidata 
took  first  place  on  the 
graphics  speed  test- 
beating all  the 
desktop  lasers  we 
have  ever  tested. 


photoconductor  system,  it  was  not  diffi- 
cult to  install  the  photoconductor  and  toner 
cartridge,  connect  the  cables,  and  install 
the  paper  cassette. 

Although  the  Eastman  Kodak  Ekta- 
plus  7008  has  nothing  to  make  it  stand  out 
from  the  crowd  of  desktop  laser  printers 
reviewed  in  this  roundup,  it  also  has  noth- 
ing to  make  you  think  twice,  except  per- 
haps the  lack  of  a PostScript  upgrade.  If 
you’re  satisfied  with  LaserJet  II-compa- 
rable  performance  and  features,  this  is  a 
perfectly  respectable  clone. 
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Hi  PERFORMANCE  TESTS: 
jrtff  POSTSCRIPT-COMPATIBLE 
■LABSI  DESKTOP  LASER  PRINTERS 


Nearly  all  35  desktop  laser 
printers  we  reviewed  offered 
PostScript  compatibility  as  a 
standard  or  optional  feature. 
Only  5 failed  to  provide  a path 
to  PostScript. 

Among  the  23  desktop 
lasers  that  have  PostScript 
compatibility  as  a standard 
feature,  the  Panasonic  KX- 
P4455  Laser  Partner  won  the 
text  race  in  PostScript.  In  HP 
PCL  mode,  the  text  speed 
winner  among  the  HP  PCL/ 
PostScript  desktop  machines 
was  the  Mannesmann  Tally 
MT911  PS — although  it  came 
in  behind  the  PCL-only  IBM 
LaserPrinter  10. 

On  graphics,  the  Microtek 
TrueLaser  beat  all  the  printers 


LP31 10  engine  and  turned  in  a text 
speed  of  9.0  ppm.  (It  was  still  slower 
than  the  fastest  PCL-only  desktop 
printer,  the  IBM  LaserPrinter  10, 
which  printed  9.1  ppm  on  our  PCL  text 
speed  test.  See  the  PCL-only  desktop 
laser  printer  test  results.)  Using  the 
Microsoft  Interpreter,  the  MT91 1 PS 
also  did  very  well  on  our  PostScript  text 
speed  test,  coming  in  second  by 
generating  8.9  ppm. 

The  Sharp  JX-9500PS.  which  uses 
a 6-ppm  Sharp  JX-95  engine  and 
comes  standard  with  Adobe  PostScript 
and  PCL  4,  surpassed  its  rated  speed. 
It  whipped  through  our  text  speed  tests 
at  6.5  ppm  in  PostScript  and  PCL 
modes. 

The  4-ppm  printers  all  performed 
between  3.7  and  4.2  ppm  in  PostScript 
text  mode.  The  LaserMaster  TrueTech 
800/4,  using  the  Canon  LX  engine  and 
the  Microsoft  Truelmage  PostScript 
interpreter,  was  the  slowest.  The  GCC 
BLP  II,  using  the  Oki  Electric  OL-400 
LED  array  engine  and  Adobe 
PostScript,  was  the  fastest. 


that  came  standard  with 
PostScript,  but  the  optional 
IBM  Corp./Lexmark  Adobe 
PostScript  cartridge  was  even 
faster.  In  PCL  mode,  the  PCL/ 
PostScript-capable  Okidata 
OL830  led  the  competition, 
including  the  PCL-only 
printers,  on  our  graphics 
speed  test. 

WHAT  THE  NUMBERS  MEAN 

Of  the  35  desktop  laser  printers  we 
reviewed  this  year,  only  5 lacked 
PostScript  compatibility  as  either  a 
standard  or  an  optional  feature.  For  23 
of  them,  PostScript  compatibility  came 
standard,  and  1 6 of  those  also  came 
standard  with  PCL.  For  all  the  printers 
that  came  standard  with  both 
emulations,  we  ran  both  test  suites. 

TEXT  RESULTS 
Among  the  23  printers  that  came 
standard  with  PostScript,  the  Panasonic 
KX-P4455  Laser  Partner,  which  uses 
Adobe  PostScript  and  the  1 1 -page-per- 
minute  Panasonic  engine,  finished  in 
first  place  on  our  text  speed  test  by 
printing  10.2  ppm.  In  PCL  mode,  its  text 
speed  was  slower,  at  8.6  ppm. 

The  PostScript/PC L printer  that 
performed  best  on  the  PCL  text  speed 
test  was  the  Mannesmann  Tally  MT91 1 
PS,  which  uses  a 1 0-ppm  Konica 


GRAPHICS  RESULTS 
In  graphics  mode,  the  PostScript 
scores  are  significantly  slower  than  the 
PCL  scores,  in  part  because  our  test 
file  is  larger  in  PostScript  than  in  PCL. 

Among  the  desktop  laser  printers 
that  came  with  PostScript  compatibility 
as  a standard  feature,  the  Microtek 
TrueLaser,  which  uses  a 6-ppm  TEC 
1305-Z  engine  and  the  Microsoft 
Truelmage  PostScript  interpreter,  came 
in  first  place  on  graphics  by  printing  1 .0 
gppm.  (From  supplemental  testing,  we 
have  found  that  the  IBM  LaserPrinter 
1 0 with  its  optional  Adobe  PostScript 
cartridge  beat  this  score,  producing  a 
graphics  speed  of  1 .2  gppm  when 
using  a resolution  of  300  dots  per  inch.) 

Two  printers  tied  for  second  on  the 
graphics  speed  test:  the  Okidata 
OL830  (which  uses  the  8-ppm  Okidata 
LED  engine  and  Adobe  PostScript)  and 
the  LaserMaster  TrueTech  1000  (which 
uses  the  8-ppm  Canon  SX  engine  and 
the  Microsoft  Truelmage  PostScript 
interpreter).  Each  delivered  a score  of 
0.9  gppm. 

In  PCL  mode,  the  Okidata  took  first- 
place  honors  on  the  graphics  speed 
test,  with  a score  of  3.1  gppm— beating 
all  the  desktop  laser  printers  we  have 
ever  tested  in  PCL  graphics  mode. 

Although  speedy  in  PostScript  text, 
the  Mannesmann  Tally  MT91 1 PS  tied 
for  last  place  on  our  PostScript 
graphics  speed  test.  Along  with  the 
Brother  HL-4PS  (which  uses  the  4-ppm 


nn  PC  MAGAZINE  NOVEMBER  26.  1991 


Copyrighted  material 


rinters 
DESKTOP  LASERS 


Canon  LX  engine  and  the 
Brother  BR-Script  PostScript 
interpreter),  the  MT91 1 PS  produced 
the  bottom  score  of  0.3  gppm.  But  when 
it  came  to  graphics  in  PCL  mode,  the 
MT91 1 PS  came  in  second,  at  2.4  gppm. 

The  slowest  PCL-capable  PostScript 
printer  on  our  graphics  speed  test  was  the 
DECIaser  1150  (using  the  4-ppm  Canon  LX 
engine  and  Adobe  PostScript)  at  0.8  gppm. 
The  Brother  HL-4PS  was  the  second- 
slowest  printer,  at  1.3  gppm. 

The  EiconLaser,  which  combines  an 
8-ppm  Canon  SX — based  laser  printer  with 
a PC  controller  that  has  the  EiconScript 
PostScript  interpreter  on-board,  was  unable 
to  perform  our  PostScript  graphics  speed 
test.  But  with  a utility  provided  by  Eicon 
Technology  Corp..  the  EiconLaser  printed 
the  graphics  file  at  approximately  1 .2 
gppm,  timed  by  hand. 


The  Text  Speed  test  measures  the  time  it 
takes  to  send  and  print  ten  copies  of  a two- 
page  business  letter  with  1 -inch  margins  in 
10-cpi  type.  Results  are  reported  in  pages 
per  minute. 


The  Graphics  Speed  test  measures  the  time 
it  takes  to  send  and  print  two  copies  of  a 
graphics  image  created  by  using  PageMaker 
and  Microsoft  Windows.  Results  are  reported 
in  graphics  pages  per  minute. 


* The  tested  configuration  of  this  product  does  not  include  a PCL  mode. 
**  This  product  could  not  complete  the  PostScript  Graphics  Speed  test. 
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FACT  FILE 


Eastman  Kodak  Co.,  Printer  Products 
Division,  901  Elmgrove  Rd.,  Rochester, 
NY  14653-6224;  800-344-0006. 

Eastman  Kodak  Ektaplus  7008 

List  Price:  $1 ,395;  1 MB  RAM  upgrade, 

$250. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  9x15x16  inches. 
Weight:  38  lbs. 

Emulations:  HPGL,  HP  PCL  4. 
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This  high-end  printer,  with  5MB  of 
RAM.  supports  resolutions  of  400  by  400 
dpi  and  also  800  by  400  dpi.  If  you  want 
only  the  lower  resolution,  you  can  get  a 
3MB  unit  for  $5, 195.  And  if  you  already 
own  a Canon  SX-,  CX-,  or  LBP  series- 
based  laser  printer,  you  can  buy  just  the 
EiconScript  300  controller  for  $1,895 
($  1 .995  for  HP  LaserJet  II  and  LaserJet  III 
machines),  which  takes  over  your  print- 
er's controller  and  provides  a resolution 
of 600  by  300  dpi  and  PostScript  compati- 
bility. 
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EICON  TECHNOLOGY  CORP. 

EiconLaser 


HIGH-RESOLUTION  CONTROLLER 

The  EiconScript  controller  uses  the  Intel 
80960  RISC-based  graphics  processor. 


running  at  25  MHz  to  speed  you  through 
the  PostScript  translation  process.  The 
printer  achieves  800  by  400  dpi  by  using 
a full  frame  buffer  to  map  a bit  for  every 
corresponding  bit  in  memory. 

The  EiconScript  fits  into  an  expansion 
slot  in  your  PC:  the  card  connects  to  the 
EiconLaser  via  a 37-pin  video  interface 
(the  company  supplies  the  cable).  Before 
you  can  start  printing,  you  must  install  the 
configuration  software  on  your  host 
machine.  The  procedure  is  easy,  and  once 
you  complete  it,  you  can  set  up  the  board 
by  selecting  the  I/O  port  address,  the 
memory  window,  the  interrupt-request 
level,  and  the  printer  resolution. 

The  software  also  includes  50  printer 
fonts,  which  are  stored  on  your  hard  disk. 
Along  with  the  PostScript  emulation,  the 


by  Mario  Baldasserini 


The  $5,595  EiconLaser  starts  with  a basic 
8-page-per-minute  Canon  SX  engine  and 
adds  a PC  controller  with  a RISC  proces- 
sor on-board,  as  well  as  the  EiconScript 
PostScript  interpreter.  The  high  price  and 
inconvenience  buy  you  resolutions  as  high 
as  800  by  400  dots  per  inch. 


B PERFORMANCE  TESTS: 

PCL-ONLY  DESKTOP  LASER  PRINTERS 


IBM  Corp./Lexmark  was  the 
undisputed  leader  in  the  HP 
PCL  competition.  Not  only  did 
the  three  printers  from  this 
company  perform  close  to  their 
rated  speeds,  the  IBM  Laser- 
Printer  10  was  the  fastest  of  all 
the  HP  PCL  printers  on  our  text 
speed  test.  And  though  the 
Brother  HL-8V  placed  first  on 
PCL  graphics,  the  IBM  trio  was 
very  close  behind. 


WHAT  THE  NUMBERS  MEAN 

Of  the  35  desktop  laser  printers  in  this 
roundup,  12  come  standard  with  PCL  only. 

TEXT  RESULTS 

The  fastest  desktop  laser  printer  in  PCL  text 
mode  was  the  IBM  LaserPrinter  10,  which 
produced  9.1  ppm  with  its  10-ppm  IBM/ 
Lexmark  engine. 

Closely  following  the  IBM  LaserPrinter 
10  was  the  Sharp  JX-9500H,  which  uses 
the  9-ppm  Sharp  JX-95  engine;  it  turned  in 
8.5  ppm  on  our  PCL  text  speed  test. 

Two  well-engineered  printers  were 
actually  faster  than  their  rated  6-ppm 
speed:  the  Mannesmann  Tally  MT735 
(which  uses  the  6-ppm  Mannesmann  Tally 
735  thermal  engine)  produced  6.3  ppm,  and 
the  Tandy  LP  950  (which  uses  a 6-ppm 
Sharp  JX-95  laser  engine)  printed  6.2  ppm. 

The  4-ppm  printers  all  ran  at  their  rated 
text  speed:  The  C.  Itoh  ProWriter  CI-4 
(which  uses  the  TEC  1321C  laser  engine), 
the  HP  LaserJet  IMP  (which  uses  the  Canon 


LX  laser  engine),  and  the  Star  Micronics 
LaserPrinter  4 (which  uses  the  Canon  LX 
laser  engine). 

GRAPHICS  RESULTS 
At  2.8  gppm.  the  Brother  HL-8V,  which 
uses  the  8-ppm  Canon  SX  laser  engine, 
was  the  fastest  PCL-only  graphics  printer. 
(The  Okidata  OL830.  which  is  a PCL/ 
PostScript  printer,  produced  the  fastest 
graphics  score  we  have  ever  seen  from  a 
desktop  laser  printer:  3.1  gppm.  See  the 
results  for  PostScript-compatible  desktop 
laser  printers.) 

In  the  PCL-only  group,  the  three  IBM/ 
Lexmark  printers  followed  closely  behind 
-the  Brother  HL-8V:  the  LaserPrinter  10 
turned  in  a score  of  2.6  gppm,  the 
LaserPrinter  5e  produced  2.4  gppm,  and 
the  LaserPrinter  6 printed  2.3  gppm.  (We 
were  also  very  impressed  by  the  Laser- 
Printer  10  with  its  optional  PostScript 
cartridge  installed.  In  supplemental  testing, 
we  discovered  that  it  beat  the  graphics 
scores  of  the  desktop  laser  printers  that 
came  with  PostScript  as  a standard 
feature.) 

The  Tandy  LP  950  surpassed  its  engine 
speed  in  text,  but  it  fared  badly  in  graphics 
mode.  It  was  the  slowest  PCL-only  printer 
in  graphics  mode,  printing  only  1 .3  gppm. 

The  Text  Speed  test  measures  the  time  it 
takes  to  send  and  print  ten  copies  of  a two- 
page  business  letter  with  1-inch  margins  in 
10-cpi  type.  Results  are  reported  in  pages 
per  minute. 

The  Graphics  Speed  test  measures  the  time 
it  takes  to  send  and  print  two  copies  of  a 
graphics  image  created  by  using  PageMaker 
and  Microsoft  Windows.  Results  are  reported 
in  graphics  pages  per  minute. 
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fonts  are  downloaded  to  the  printer.  Using 
Version  3.3  of  the  software,  the  Eicon- 
Script  had  difficulty  copying  large  files  to 
the  LPT1  port.  This  problem  is  corrected 
in  Version  3.4.  which  was  still  in  beta 
stage  when  PC  Magazine  Labs  tested  it. 
The  Version  3.4  upgrade  should  be  avail- 


P 


able  by  press  time,  as  should  a PCL  5 
emulation. 

GETTING  RESULTS 

The  EiconLaser  was  unable  to  perform 
our  graphics  speed  test  because  its  con- 
troller could  not  handle  the  size  of  our 
graphics  test  file  (over  700K)  without  a 
utility  provided  by  Eicon.  With  the  utility, 
we  were  able  to  print  the  graphics  test  file. 
On  hand-timed  tests,  it  scored  approxi- 
mately 1 .2  graphics  pages  per  minute — as 
fast  at  IBM  Corp./Lexmark's  Adobe  Post- 
Script cartridge,  which  is  the  fastest  Post- 
Script PC  Labs  has  ever  tested.  Text  speed 
was  unremarkable,  at  7.3  ppm. 

We  were  impressed  by  the  400-  by 
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400-dpi  graphics  output.  It  was  well  de- 
fined and  retained  the  shading  character- 
istics of  the  scanned  photograph.  Although 
dots  were  still  visible,  the  output  marked 
a definite  improvement  over  300-dpi 
PostScript  output  from  other  printers. 
Regarding  800  by  400  mode,  however, 
we  were  less  enthusiastic.  The  scanned 
image  looked  smooth  and  sharp  around 
the  edges,  but  the  printer  handled  shading 
poorly:  the  image  was  very  dark  and  lacked 
clarity.  Both  configurations  produced  ex- 
cellent text  quality. 

Compared  with  high-resolution  offer- 
ings from  IBM/I  .exmark  and  LaserMas- 
ter Technologies  Corp.,  the  EiconLaser 
falls  short.  But  for  current  HP  LaserJet 
owners,  the  EiconScript  controller  may 
offer  a welcome  boost  in  resolution. 


FACT  FILE 


Eicon  Technology  Corp.,  2196  32nd 
Ave.,  Montreal,  Quebec,  Canada  H8T 
3H7;  514-631-2592. 

EiconLaser 

List  Price:  $5,595;  1 MB  RAM  upgrade, 
$250;  2MB  RAM  upgrade,  $450;  3MB 
RAM  upgrade,  $650;  HP  PCL  5 
emulation,  $300. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  9 x 18  x 32  inches. 
Weight:  42  lbs. 

Emulations:  EiconScript  PostScript 
interpreter. 
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EPSON  AMERICA  INC. 


Epson  EPL-7000 
Epson  EPL-7500 


by  Bruce  Brown 


The  last  time  we  included  Epson  America 
in  a comparative  laser  printer  review,  the 
company's  entry  was  a $1,499  6-page- 
per-minute  laser  printer  based  on  the  TEC 
engine.  It  was  called  the  Epson  EPL- 
6000,  and  it  had  a list  price  of  $ 1 ,499  1 8 
months  ago  (“A  $1,000  Laser  for  Every 
Desktop,”  PC  Magazine.  June  12, 1990). 
Since  then.  Epson  has  replaced  the  EPL- 
6000  with  two  new  printers:  the  EPL- 
7000  and  the  EPL-7500.  They  both  use 
the  6-ppm  Minolta  SP- 101  engine,  which 
gives  them  higher-quality  output  than  the 
TEC  engine  gave  their  predecessor. 

The  $ 1 ,399  EPL-7000  includes  Epson 
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The  new  OL830 had  to 

be  smarter  than 
the  Laserfet  ID  to  earn 
the  Okidata  OK! 


Smart 

• Smart  price : $1999^* 

• Gives  you  the  best  font  scaling  and 
graphic  output  from  over  5000  different 
software  applications. 

• Offers  17  scalable  plus  26  bitmapped 
fonts,  standard. 

• 2 megabytes  of  memory  for  full-page 
graphics. 

• Optional  second  paper  tray  for  second 
sheets,  alternate  letterhead. 

• 5-year  printhead  warranty.  (Plus  1 year 
parts/labor  on  entire  printer.) 


Not  So  Smart 


• Not-so-smart  price : $2395^* 

• Only  supports  font  scaling  and  graphics 
from  a few  hundred  software  applications 
without  expensive  brain  surgery. 

• The  best  it  can  manage  without  costly  add- 
ons is  8 scalable  and  14  bitmapped  fonts. 

• 1 meg  is  all  you  get,  standard.  Can’t  even 
remember  one  full  page  of  graphics. 

• No  place  to  add  a second  tray.  You’re 
stuck  with  only  one  kind  of  paper  at  a time. 

• Standard  1-year  warranty.  Not  so  smart. 


If  you  think  buying  the  smartest  8 
page-per-minute  business  printer  is  a 
smart  business  move,  we  think  you’ll 
agree  Okidata’s  new  OL830  is  a stroke  of 
pure  genius. 

It  Takes  Brains 
To  Make  A Smart  Printer. 

Okidata’s  newest  printer  takes  just 
about  every  important  feature  of  the 
LaserJet  III  and  adds  an  IQ  boost  all  its 
own.  The  OL830  offers  more  typefaces 
and  fonts  for  better-looking  documents, 
and  more  standard  memory  for  full-page 
graphics.  An  optional  second  paper  tray 
fits  underneath  to  switch  between  letter- 
head and  second  sheet,  or  plain  paper  and 
envelopes,  without  reloading.  And  the 
OL830’s  5-year  printhead  warranty  is  the 
longest  in  the  industry.  All  for  a suggested 
retail  price  that’s  hundreds  of  dollars  less 
than  the  LaserJet  III. 

So  Smart,  It  Already 
Knows  Your  Software. 

To  give  our  smart  printer  even  more 
smarts,  we  include  Printer  Control  Panel”' 
autoswitching  software  from  LaserTools®- 
a $149  value.  By  switching  automatically 
between  both  major  printer  emulations 
(Adobe’s®  PostScript®  trot/  HP®  LaserJet), 
the  OL830  will  deliver  superb  output  and 


dazzling  graphics  with 
WordPerfect,®  Lotus® 
1-2-3,®  Harvard 
Graphics,®  or  just 
about  any  software 
package,  present  or  fu- 
ture, DOS  or  Windows' 
Since  it’s  also 
fully  Novell®  net- 
work-compati- 
ble, users  on  a 
LAN  can  send 
output  from  dif- 
ferent applications  at 
any  time  without 
headaches. 


printer 


Our  Smartest  Feature: 

The  Okidata  OK! 

Most  important,  the  OL830  comes 
with  the  Okidata  OK!-our  personal 
pledge  that  your  new  Okidata  printer  will 
provide  not  just  adequate  performance, 
but  exceptional  perfor- 
mance-not  merely 
good  value,  but  out- 
standing value. 

For  additional  in- 
formation, or  the  name 
of  an  Okidata  dealer  in 
your  area,  please  call  us 
at  1 (800)  OKI-DATA. 


OKI 

OK! 


okidata  OK! 

We  don’t  just  design  it  to  work.  We  design  it  to  work  wonders; 

'Manufacturer's  sugj>estcd  rcuil  price.  Dealer  prices  run  sarv.  HI'  jnJ  I .jserjet  ate  Ret  TAL's  of  Hewlett  ParlunJ  Inc.  Adobe  and  PostScript  are  Reg.  TAL's  of  Adobe  Ss  stems  Inc  Printer  ( imtrnl  Panel  is  a T.M.  and  I jsef Took  is  a Ret  I'M 
of  IjserTuoMairp.  \Vordl*crfeet  is  a Ret  T.M.  of  A'oniPerfcci  ( aitp.  Lotus  and  1-2-3  ate  Ret  TAL's  of  Locus  lies  elopment  Corp.  Han  ard  Graphics  ts  a Ret  T.M.  of  Software  Publishing  Corp.  Windows  b a T.M.  of  Microsoft  Carp.  Okidata  is 
a Ret  T.M.  and  Okidata  OK!  is  a T.M  of  OKI  Klectrir  Industn  Co,  LTD.  "We  don’t  just  design  i«  to  work.  We  design  it  to  work  wonders.'  b a T.M  of  OKI  America  Inc. 

CnCLE  235  ON  READER  SERVICE  CARD 


pyrighled  materi; 


rinters 
DESKTOP  LASERS 


FX,  Epson  LQ,  and  HP PCL4emulations, 
and  it  features  simultaneously  active  ports 
and  automatic  interface  switching.  The 
$2,999  EPL-7500  has  both  more  and  less 
than  its  sibling.  It  adds  Adobe  PostScript, 
1.5MB  of  RAM.  and  a Weitek  XL8200 
RISC  processor,  but  it  takes  away  the 
printer-sharing  features.  With  a street  price 
around  $800.  the  EPL-7000  is  an  attrac- 


tive value.  Available  for  roughly  $2,000, 
the  EPL-7500,  which  has  less  fonts  and  no 
printer-sharing  capabilities,  is  less  wallet- 
tempting. 

MINOLTA  ENGINE 

The  Minolta  engine  offers  a couple  of  ad- 
vantages over  the  TEC  engine.  Its  output 
is  superior:  The  blacks  are  blacker,  and 
the  edges  are  crisper.  Also,  the  printer’s 
standard  paper  cassette  holds  more:  250 
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sheets,  compared 
with  1 50  sheets. 
The  250-sheet  input 
cassette  is  adjust- 
able for  most  com- 
mon paper  sizes  and 
accommodates  le- 
gal-size paper.  An 
optional  250-sheet 
bottom  paper  cas- 
sette ($275)  lets  you 
access  second 
sheets.  Paper  output 
is  collated  face- 
down or  face-up; 
without  the  $99 
optional  face-up 
output  tray,  how- 
ever, the  paper  just  falls  out  of  the  back  of 
the  printer. 

In  terms  of  speed,  the  Minolta-based 
EPL-7000  equalled  the  TEC-based  EPL- 
6000's  score  of  5.7  ppm  on  PC  Magazine 
Labs’  text  speed  test.  Although  based  on 
the  same  engine  as  the  EPL-7000.  the 
EPL-7500  was  faster  than  its  sibling  be- 
cause it  has  a on-board  RISC  processor.  It 
brought  home  a speed  of  5.9  ppm  in  both 
PCL  and  PostScript  text  modes. 

In  graphics,  both  new  printers  beat 
their  forebear.  The  EPL-7000  handled  our 
graphics  speed  test  by  printing  1 .5  graph- 
ics pages  per  minute  in  PCL  mode  (com- 
pared with  the  EPL-6000’s  score  of  1 . 1 
gppm).  The  EPL-7500  produced  1.4  gppm 
in  PCL  mode  and  0.6  gppm  in  PostScript 
mode. 

THE  BETTER  BUY 

Despite  its  RISC  processor  and  Adobe 
PostScript,  the  EPL-7500  lacks  some 
features  that  the  EPL-7000  has. 

Although  the  EPL-7500  comes  stan- 
dard with  a parallel,  a serial,  and  an  Ap- 
pleTalk port,  only  one  interface  can  be  ac- 
tive at  a time.  The  EPL-7000.  on  the  other 
hand,  has  simultaneously  active  ports  as 
well  as  automatic  interface  switching, 
which  lets  two  users  share  the  printer  con- 
veniently. Consider  adding  memory,  par- 
ticularly if  you  plan  to  use  this  feature,  be- 
cause the  EPL-7000  comes  standard  with 
only  51 2K  of  RAM,  which  is  expandable 
to  2MB  by  using  common  memory  chips. 
If  you  want  more  memory  for  separate 
printer  buffers,  additional  memory  cards 
let  you  upgrade  to  a total  of  4MB.  But  at 
$149  for  5I2K  and  $449  for  2MB.  the 
boards  are  somewhat  expensive.  (The 


EPL-7500  comes  with  2MB  and  can  be 
upgraded  with  a $449  2MB  board  and  a 
$899  4MB  board.)  The  shared-printer  fea- 
tures of  the  EPL-7000  are  impressive 
nonetheless,  especially  for  a machine  sold 
at  such  a low  price. 

Another  area  in  which  the  EPL-7500 
pales  in  comparison  with  its  less  powerful 
sibling  is  in  the  font  department.  Epson 
bundles  Dataproducts  Corp.'s  HP-com- 
patible 65-in-One  font  cartridge  with  the 
EPL-7000  but  not  with  the  EPL-7500. 
Furthermore,  the  EPL-7500  does  not 
accept  HP-compatible  font  cartridges.  At 
press  time,  there  was  no  path  to  PostScript 
for  the  EPL-7000,  but  Epson  planned  to 
deliver  an  Adobe  PostScript  cartridge  later 
this  fall. 

With  simultaneous  printer  sharing,  lots 
of  fonts,  and  a terrific  price,  the  EPL-7000 
is  a tough  competitor  in  the  personal-laser 
printer  market.  The  EPL-7500  is  also  a 
respectable  if  less  interesting  choice.  Al- 
though it  is  faster  than  the  EPL-7000  and 
includes  Adobe  PostScript,  nothing  spe- 
cial makes  it  stand  out.  The  EPL-7500 
could  be  improved  by  gaining  the  printer- 
sharing  features  of  its  less  powerful  sib- 
ling, as  well  as  the  extra  fonts. 


Epson  EPL-7000 


PCL  scores 

In  Short:  With  a street  price  around  $800. 
the  Epson  EPL-7000  is  a terrific  value. 
Based  on  the  6-ppm  Minolta  engine,  it 
provides  HP  PCL  4 and  Epson  FX/LQ 
compatibility,  simultaneously  active  ports, 
crisp  output,  and  a 65-font  HP-compat- 
ible font  cartridge. 
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DOS 

peck  peck  peck 
peck  peck  peck 
peck  peck  peck 
peck  peck  peck 
peck  peck  peck 
peck  peck  peck 


Direct  Access  " 

peck 


Compared  to  a menu  program  like  this,  everything  else  is  for  the  birds. 


If  you’ve  got  Direct  Access,  you  don’t  need 
a whole  flock  of  keystrokes  to  get  into  the 
programs  on  your  hard  disk. 

All  you  do  is  load  it  and  forget  it.  Direct 
Access  lines  up  every  program  on  a menu  and 
lets  you  create  custom  sub-menus  for  related 
programs  and  other  applications. 

It’s  simple. 

And  it’s  complete.  With  features  like  user- 
defined  screen  blanking,  password  protection, 
three-level  virus  detection,  mouse  support  and 
a unique  feature  that  automatically  tracks  all 
time  spent  on  your  programs.  A network  version 
is  also  available  and  you  can  even  customize 


the  menu  with  your  company  logo. 

The  choice  is  easy.  Keep  pecking  away  with 
DOS  commands.  Or  fly  into  your  programs  with 
Direct  Access. 

Call  now  for  complete 
details,  volume  discounts 
and  your  nearest  Direct 
Access  dealer.  For  a 
limited  time,  get  Pyro! T," 

The  Entertaining  Screen 
Saver  for  the  PC,  free!  Just 
write  “Pyro”  on  the  Direct 
Access  registration  card 
before  you  return  it.  Magazine k Editor's  Choice 
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New  Sideways 

takes  all  the  fun  out  of  printing 
your  1-2-3  spreadsheets. 


• till  iili  :■ 


Introducing  new 
Sideways  version  3.3. 

What  do  you  do  when  your  spread- 
sheet’s too  wide  for  your  printer? 

Simple.  Just  get  out  your  scissors. 

Get  out  your  stapler.  Get  out  your  glue 
and  tape. 

Or  simpler  yet,  get  Sideways*  It’s 
everyone’s  favorite  way  to  make  high- 
quality,  one-piece  printouts  with  no 
assembly  required. 

Nothing’s  as  straightforward 
as  Sideways. 

Sideways  runs  as  an  add-in  to  1-2-3 
Releases  2 and  3.  As  well  as  Symphony. 
So  printing  is  fast  and  easy. 

Done  creating  your  spreadsheet? 

Just  pop  up  Sideways  from  your  1-2-3 
menu,  highlight  a range  and  print. 

With  a wide  range  of  printing  options. 

Mix  bold,  underlined,  and  expanded 
type,  all  on  the  same  page.  Print  through 
or  skip  over  perforations.  Add  borders, 
change  page  size,  adjust  margins  just  the 
way  you  want.  With  Sideways,  it’s  simple. 


Add  just  the  right  twist  to  your 
other  printing,  too. 

Sideways  is  the  right  way  to  print 
with  other  spreadsheets,  too.  Like 
Quattro,  Twin,  Microsoft  Works 
and  LotusWorks.  As  well  as  data- 
bases, word  processors,  and  project 
planners. 

You  get  nine  different  typestyles  to 
choose  from.  Plus  bold,  underlined  or 
expanded  type.  Even  foreign  language 
and  line  drawing  characters.  If  your 
software  can  create  it,  Sideways  can 
print  it.  All  in  one  piece. 

New  Sideways  version  3.3  for  the 
IBM  PC  and  all  popular  printers. 
Available  for  just  $89.95  at  software 
dealers  worldwide,  or  directly  from 
Funk  Software  with  your  check, 

Visa  or  MasterCard. 

So  stop  fooling  around 
with  your  wide 
spreadsheets. 

And  get  down 
to  business 
with  Sideways. 
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Funk  Software,  Inc.,  222  Third  Street,  Cambridge,  MA  02142 

© \990  Funk  Software,  Inc  Sideways  is  a trademark  oi  Funk  Software,  Inc 
^ — _ Other  product  names  are  trademarks  of  their  respective  owners. 

WJ\  DC  Sideways  version  3.3  works  with  all  releases  of  1-2-3  as  well  as  other  software. 
TTrulLi  Add-in  capability  requires  1-2-3  Release  2.  Release  3.  or  Symphony. 


To  order  call  1-800-822-3865,  Ext  115 

(617-497-6339  In  MA) 
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Epson  EPL-7500 


PCL  and  PostScript  scores 
In  Short:  The  $2,999  Epson  EPL-7500 
improves  on  the  EPL-7000  by  adding  a 
RISC  processor  and  Adobe  PostScript. 
But  without  the  printer-sharing  capabili- 
ties and  the  extra  fonts,  it  is  less  appeal- 
ing than  its  sibling.  Faster,  less  expen- 
sive PostScript  printers  are  available. 


FACT  FILE 


Epson  America  Inc.,  20770  Madrona 
Ave.,  Torrance,  CA  90503;  800-922- 
8911;213-782-0770. 

Epson  EPL-7000 
List  Price:  $1,399;  51 2K  RAM 
upgrade,  $149;  2MB  RAM  upgrade. 
$449;  HPGL,  $299;  bottom  letter- 
size  paper  cassette,  $275;  face-up 
output  tray,  $99;  replacement  ozone 
filter,  $18;  upgrade  kit  (to  EPL-7500), 
$2,220. 

Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  8 x 20  x 25  inches. 
Weight:  40  lbs. 

Emulations:  Epson  FX/LQ,  HP  PCL  4. 
Epson  EPL-7500 

List  Price:  $2,999;  2MB  RAM  upgrade, 
$449;  4MB  RAM  upgrade,  $899;  bottom 
letter-size  paper  cassette,  $275;  face-up 
output  tray,  $99;  replacement  ozone 
filter,  $18. 

Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  8 x 20  x 25  inches. 
Weight:  40  lbs. 

Emulations:  Adobe  PostScript,  HP 
PCL  4. 
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EVEREX  SYSTEMS  INC. 

Ever  ex  Laser  Script  LX 

by  Joseph  Desposito 

At  $1,995,  the  Everex  LaserScript  LX  is 
one  of  five  PostScript-compatible  laser 
printers  reviewed  in  this  roundup  that 
crack  the  $2,000  list-price  barrier.  Based 
on  a 6-page-per-minute  TEC  engine,  the 
LaserScript  LX  is  admittedly  not  the  fast- 
est of  these  sub-$2,000  PostScript  print- 
ers, but  with  automatic  emulation  switch- 
ing between  HP  PCL  4 and  the  Microsoft 
Interpreter  PostScript  emulator,  the  Las- 
erScript LX  is  certainly  a solid  low-end 
competitor.  And  with  automatic  interface 
switching  among  four  ports  (one  parallel, 
two  serial,  and  one  AppleTalk),  it  is  well 
suited  for  small  workgroups. 

Also  interesting  is  Everex  Systems’ 
forthcoming  $3,295  LaserScript  FAX, 
which  is  the  LaserScript  LX  with  faxing 
capabilities.  Note  that  you  will  not  be  able 
to  upgrade  the  LaserScript  LX  to  this 
model.  The  fax  software  was  still  in  the 
beta  stage,  so  we  were  unable  to  review  it. 

BETTER  THAN  LAST  YEAR 

The  new  LaserScript  LX  from  Everex  is 
faster  than  the  Everex  Abaton  LaserScript, 
which  we  reviewed  in  last  year’s  printer 
issue.  (Abaton  is  the  name  of  Everex’s 
wholly  owned  subsidiary,  which  sells  the 
LaserScript  line  of  products.)  The  Laser- 
Script  of  last  year  used  a 15-MHz  Na- 
tional Semiconductor  Corp.  chip,  whereas 
the  LaserScript  LX  uses  National  Semi- 
conductor’s 25-MHz  processor  and  a 32- 
bit  floating-point  accelerator.  We  saw  a 
slight  improvement  in  its  performance  on 
our  test  suite;  the  LaserScript  LX  scored 
6.0  pages  per  minute  in  PostScript  text 
mode,  5.7  ppm  in  PCL  text  mode,  0.4 
graphics  pages  per  minute  in  PostScript 
graphics  mode,  and  1.6  gppm  in  PCL 
graphics  mode. 

The  Everex  LaserScript  LX  produced 
good  print  quality.  And  with  the  Micro- 
soft Interpreter,  you  get  35  resident 
Bitstream  fonts.  But  if  you  want  to  use 
HP-compatible  font  cartridges,  you  will 
have  to  purchase  the  $160  option,  which 
enables  the  two  slots. 

HOT  PORTS 

Two  of  the  most  appealing  and  conven- 
ient features  of  the  Everex  LaserScript 


LX  are  “hot”  I/O  ports  and  emulation 
sensing.  The  machine  has  four  I/O  ports  (a 
parallel,  two  serial,  and  an  AppleTalk 
port).  The  printer  senses  which  I/O  port 
is  receiving  data  and  automatically 
switches  to  that  particular  port  without 
intervention  from  the  user.  The  Laser- 
Script  LX  does  the  same  with  emula- 
tions and  knows  to  switch  to  either  Post- 
Script or  PCL  4,  as  is  required  by  the 
software.  With  emulation  sensing  and 
hot  I/O  ports,  there  is  little  need  to  use 
the  printer’s  32-character  LCD  control 
panel. 

The  only  area  the  LaserScript  LX  did 


Everex  LaserScript  LX 


PCL  and  PostScript  scores 

In  Short:  Although  not  the  fastest  sub- 
$2,000  PostScript-compatible  printer  we 
have  seen,  the  Everex  LaserScript  LX  is 
competitively  priced.  It  also  provides 
some  attractive  features,  such  as  auto- 
matic emulation  switching  between  HP 
PCL  4 and  the  Microsoft  Interpreter 
PostScript  emulator,  and  automatic  in- 
terface switching  among  four  ports.  This 
is  a good  printer  for  small  workgroups. 
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Introducing  the  first  notebook  computer 
designed  to  make  Windows™a  breeze. 


Just  turn  it  on  and  go.  It’s  that  simple. 
The  new  TI  TravelMate™  3000  WinSX™ 
package  is  engineered  to  meet  the  chal- 
lenges of  running  Windows  on  a notebook 
computer.  That’s  why  it  comes  with  MS 
Windows*  3.0  and  MS-DOS*  5.0  already 
installed  on  the  60MB  hard  drive.  So  with- 
in seconds,  you’re  into  Windows  and  ready 
to  load  your  application  software. 

But  the  TM3000  WinSX  offers  so  much 


more.  Like  clicking  in  and  out  of  applica- 
tions with  a specially  designed  pointing 
device.  An  extra-large,  easy-tosee  cursor 
that  keeps  your  place  as  you  move  from 
screen  to  screen. 

And  Battery  Pro™.  Designed  to  extend 
battery  life  when  working  in  Windows,  it 
suspends  functions  you’re  not  using  while 
keeping  calendars  and  other  background 
programs  current  So  you  can  pick  up 


where  you  left  off. 

Best  of  all,  these  Windows  features,  and 
more  yet,  come  in  the  industry’s  smallest, 
thinnest  and  lightest  386SX™  20  MHz 
notebook  computer. 

Finding  out  more  is  a breeze,  too.  For 
the  name  of  a dealer  near  you,  call 

1-800-527-3500. 

Texas 

Instruments 


MSWmAiws  and  MSDOS  arc  rep  sorted  trademarks  and  Windows  is  a trademark  of  Microsoft  Corporation.  TravelMate,  WinSX  and  Battery  Pn>  ate  trademarks  of  Tocas  Instruments  Incorporated  586  SX  is  a 
trademark  of  the  Intel  Corporation. 

C 1991  Tl  71853 
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HOW  TO  IMPROVE  WINDOWS  PRINTING 
WITH  SOFTWARE  AND  CLICKS  OF  THE  MOUSE 


Tired  of  waiting  for  your 
l Windows  documents  to 
print?  Try  an  inexpensive 
print  spooler,  or 
download  a utility  from 
CompuServe. 

by  Edward  Mendelson 

No  one  ever  accused  Microsoft  Win- 
dows of  priming  too  quickly.  How- 
ever. by  selecting  some  built-in  op- 
tions and  installing  a few  utilities  on 
your  own.  you  can  make  your  Win- 
dows application  prim  faster,  more 
clearly,  and  more  reliably  than  it  does 
straight  out  of  the  box. 

Most  Windows  applications  prim 
slowly,  but  speed  problems  are  not 
entirely  Windows'  fault.  Carefully 
designed  applications  such  as  Page- 
Maker can  print  almost  as  quickly  as 
character-based  DOS  applications. 
Others  ( Word  for  Windows,  for  ex- 
ample) seem  to  take  forever  to  for- 
mat text  and  graphics  for  the  printer. 
Some  Windows  printer  drivers  are 
more  efficient  than  others  (such  as  the 
LaserMaster  printer  driver,  which  we 
found  amazingly  fast),  and  better-de- 
signed applications  adjust  their  print- 
ing to  exploit  special  features  of  indi- 
vidual drivers. 

Until  applications  improve,  we  have 
found  that  there  are  many  ways  to 
squeeze  precious  seconds  out  of  Win- 
dows print  times.  The  inefficient  print 
spooler  built  into  the  Windows  Print 
Manager  is  actually  an  easily  remov- 
able bottleneck:  You  should  supple- 
ment or  replace  it  with  LaserTools 
Corp.’s  $149  PrintCache,  which  is 
really  the  best  print  spooler  on  the 
market  (X(X)-767-X(H)4).  PrintCache. 
which  works  with  both  DOS  and  Win- 
dows applications,  sets  up  a device 
driver  that  receives  print  data  at  high 


speed,  and  this  means  that  you  get  back 
to  work  faster.  Depending  on  the  appli- 
cations that  you  use.  you  may  get  the 
best  results  by  simultaneously  using 
the  Windows  spooler  and  PrintCache 
or  by  turning  off  the  Windows  spooler 
and  using  PrintCache  only. 

LOWER  THE  RESOLUTION 

Windows  is  a graphics  environment, 
and  virtually  all  printers  process  graph- 
ics more  slowly  than  text.  Even  if  the 
output  from  a Windows  application 
includes  only  text  and  perhaps  some 
vertical  and  horizontal  lines  in  a table, 
you  may  find  that  printing  slows  dras- 
tically as  the  printer  driver  processes 
the  lines  as  graphical  elements.  If  you 
use  a laser  printer  and  don't  print  im- 
ages. set  your  printer  driver's  resolu- 
tion to  1 50  dots  per  inch  instead  of  300 
dpi.  (You  reach  this  setting  through  the 
control  panel's  Printer  Setup  menu.) 
Your  text  will  still  print  at  300  dpi.  but 
horizontal  and  vertical  lines  w ill  print 
more  quickly  and  with  almost  no  deg- 
radation. 

For  faster  and  better  graphics  print- 
ing w ith  I IP  LaserJet  printers  and  most 
dot  matrix  printers,  you  can  try 
Zenographics'  $195  SuperPrint.  Ver- 
sion 2.0  (714-851-6352).  SuperPrint 
installs  its  own  replacement  printer 
drivers  and  supplements  them  with  an 
advanced  spooler  that  replaces  the  Print 
Manager.  This  combination  generally 
prints  graphics  in  greater  detail  than 
the  standard  drivers  can.  SuperPrint 
usually  prints  graphics  at  better  speed. 
SuperPrint  also  includes  the  font-scal- 
ing abilities  of  Adobe  Type  Manager 
and  FaceLift.  but  if  you  print  only  text, 
the  output  is  slower  than  with  standard 
Windows  drivers. 

Windows’  HP  LaserJet  driver  in- 
corporates powerful  functions  for  in- 
stalling and  downloading  soft  fonts. 
PostScript  users,  however,  have  to 
modify  soft-font  installation  by  hand. 
Furthermore,  they  must  wrestle  with 
the  PostScript  driver’s  effective  limit 
of  175  fonts.  Until  Adobe  Systems' 


new  PostScript  drivers  arrive,  you  will 
probably  find  that  the  best  solution  is  a 
copy  of  FontManager.  available  for 
downloading  from  CompuServe's  DTP 
Forum.  Library  6.  This  cleverly 
designed  Windows  utility  lets  you  in- 
stall and  remove  individual  fonts  or 
predefined  groups  of  fonts  from  the 
Windows  driver,  and  you  can  link  it  to 
WinPSX.  a downloadable  Windows 
PostScript  program  also  available  from 
the  same  source. 

You  can  easily  solve  other  Win- 
dows printing  headaches  with  a few 
free  utilities  and  a hit  of  forethought. 
Most  Windows  applications  force  you 
to  use  the  Control  Panel  when  you 
want  to  change  from  portrait  to  land- 
scape mode.  A small  Windows  pro- 
gram called  Flipper,  available  on 
CompuServe’s  WINNEW  Forum,  lets 
you  change  the  output  orientation  by 
clicking  on  an  icon.  Fortunately,  the 
latest  versions  of  most  advanced  Win- 
dows word  processors  let  you  specify 
orientation  within  the  application  it- 
self. so  you  won't  need  the  Control 
Panel  or  Flipper. 

When  you  try  to  print  large,  com- 
plex graphics,  Windows  sometimes 
gives  up  and  displays  an  error  message 
that  says  it  cannot  print.  If  you  close 
inactive  programs  and  reduce  every- 
thing but  the  active  application  to  icons, 
you  can  often  free  up  enough  system 
resources  to  let  the  file  print. 

Of  course,  if  you  want  better-look- 
ing text  and  an  almost  infinite  range  of 
on-the-fly  scalable  fonts  for  almost 
any  Windows  screen  printer,  you  should 
definitely  rush  out  and  buy  a $99  copy 
of  Adobe  Type  Manager  now.  If  you 
have  a collection  of  Bitstream  fonts, 
you  can  also  get  on-the-fly  screen  and 
printer  fonts  with  Bitstream's  $99 
FaceLift  for  Microsoft  Windows.  And 
if  you  have  an  HP  LaserJet  III  or  an- 
other HP  PCL  5 printer,  get  matching 
screen  fonts  for  the  printer's  built-in 
scalable  fonts  with  HP's  Intellifont- 
for-Windows,  which  is  free  for  the 
asking  (303-353-7650).  ■ 
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Printing 
Solutions  For 
Business  Critical  Applications 


850CPS&T0UGH 
AS  NAILS! 


850  CPS.  That’s  right  - 850  characters-per-second! 
Tough  As  Nails.  Why  take  a chance?  Thousands  of 

owners  use  the  850XL  printer  from  2 to  1 8 hours  per  day.  It  just 
keeps  on  printing,  day-in,  day-out!  And,  over  50%  of  all  850XL 
printers  sold  are  purchased  by  existing 
^ owners.  That  alone  tells  the 

story  for  this 
American- 
made 
printer. 

FREE  30-Day  Trial  . We  offer  a free,  30-day  trial 

to  any  qualified  buyer.  No  strings  attached.  What  other  manufac- 
turer believes  this  strongly  in  their  product? 

Call  Us  Today!  (800)  468-8788  gsa  pricing:  800-633-9433 

See  Us  At  COMDEX  Fall 
Booth  #1628— Main  Hall 
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not  improve  on  is  the  standard  memory 
configuration;  at  2.5MB.  the  LaserScript 
LX  has  5 1 2K  less  RAM  than  its  predeces- 
sor. You  can  upgrade  memory  to  a maxi- 
mum 4.5MB  for  an  additional  $200.  The 
three-part  TEC  engine  uses  two  consum- 
ables: toner  and  drum.  Everex  sells  toner 
cartridges  in  pairs  for  S79.  each  of  which 
lasts  for  approximately  1.500  pages.  The 
photoconductor  drum,  which  sells  for 
$150,  has  a life  of  approximately  10,000 
pages. 

A FAXING  MODEL 

For  $ 1 ,300  more  than  the  LaserScript  LX, 
you  can  buy  the  LaserScript  FAX.  It’s  a 
bit  overpriced,  but  in  preliminary  testing 
with  the  beta  software,  we  found  the  fax- 
ing capabilities  convenient  and  easy  to 
use.  The  fax  software  runs  under  Micro- 
soft Windows,  so  sending  a fax  is  as  easy 
as  printing  from  a Windows  application. 
Whenever  you  print,  a dialog  box  ap- 
pears; you  can  either  print  the  document 
or  send  a fax.  Selecting  the  fax  option 
brings  up  a utility  called  the  LaserScript 
FAX  RoadMap.  The  RoadMap  window 
contains  “buttons"  that  let  you  enter  in- 
formation for  the  fax  destination  and  cover 
sheet,  and  then  it  lets  you  send  the  fax. 
You  may  also  use  the  RoadMap  to  build  a 
telephone  database  (compatible  with 
dBASE  III  or  dBASE  IV).  Also  included 
with  the  software  is  the  Everex  Fax 
Manager,  designed  for  sending  quick  fax 
memos. 

The  low  price  and  robust  feature  set, 
including  the  automatic  switching  among 
all  of  its  four  interfaces  and  between  the 
two  emulations,  makes  the  Everex  Laser- 
Script  LX  a very  attractive  purchase.  As 
interesting  but  definitely  not  as  easy  on 
the  budget,  the  Everex  LaserScript  FAX 
was  easy  to  use  in  preliminary  tests  with 
beta  software. 


FACT  FILE 


Everex  Systems  Inc..  48431  Milmont 
Dr.,  Fremont,  CA  94538;  415-683-2226. 
Everex  LaserScript  LX 
List  Price:  $1 ,995;  2MB  RAM  upgrade, 
$200;  HP  cartridge  support  kit,  $160. 
Standard  Warranty:  One  year  on  parts 
and  labor,  with  on-site  service  the  first 
90  days. 

Dimensions  (HWD):  9 x 25  x 16  inches. 
Weight:  35  lbs. 

Emulations:  HP  PCL  4,  Microsoft 
Interpreter  PostScript  interpreter. 
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rinters 
DESKTOP  LASERS 


GCC  TECHNOLOGIES  INC. 

GCC  BLP 11 
GCC  BLP  US 

by  Joseph  Desposito 


Selling  printers  for  the  Macintosh  envi- 
ronment since  1987,  GCC  Technologies 
is  finally  making  its  PC  Magazine  printer- 
review  debut.  The  4-page-per-minute 
GCC  BLP  II  and  8-ppm  GCC  BLP  IIS, 
which  work  with  PCs  and  Macintoshes, 
use  Okidata  LED  engines  and  Adobe 
PostScript.  Clearly  designed  more  for  the 
Macintosh  than  the  PC,  they  come  with 
only  AppleTalk  and  SCSI  ports.  For  $149, 
you  can  buy  the  PC  Accessories  Kit,  which 
includes  a parallel  and  a serial  port  to 
replace  the  standard  interfaces. 

For  PC  users,  the  list  prices  of  both 
printers  are  misleading.  With  a $1,999 
price  tag,  the  4-ppm  BLP  II  has  the  dis- 
tinction of  being  one  of  only  five  re- 
viewed PostScript-compatible  laser  print- 
ers with  list  prices  below  $2,000,  but  it  is 
the  only  one  to  lack  HP  PCL  4 emulation 
as  a standard  feature.  The  8-ppm  BLP  IIS 
lists  for  $2,899.  With  street  prices  esti- 
mated at  only  $100  less  than  their  list 
prices,  and  because  you  will  have  to  pay 
extra  for  components  you  would  expect  to 
come  standard  ($149  for  the  PCL  4 emu- 
lation and  $149  for  the  PC  Accessories 
Kit  with  a parallel  and  a serial  interface), 
these  GCC  printers  may  not  have  an  feasy 
time  entering  the  PC  marketplace. 

OKI  ELECTRIC  ENGINES 

The  BLP  II  and  BLP  IIS  are  identical  in 
appearance  to  Okidata  OL800-series 
printers  and  OL400 
page  printers. 

While  Okidata 
manufactured  the 
house  and  engine, 

GCC  designs  its 
own  controller 
boards  and  feature 
sets.  These  GCC 
printers  can  use 
font  cartridges  de- 
signed for  Okidata 
printers. 

You  can  connect 
either  printer  di- 
rectly to  a hard  disk 
through  its  SCSI 


port  for  additional  font  storage.  This  fea- 
ture enables  GCC  to  target  companies  that 
have  extensive  font  requirements.  Keep 
in  mind  that  if  you  want  the  optional 
parallel  or  serial  ports,  you  will  have  to 
give  up  the  AppleTalk  and  SCSI  ports. 

The  documentation  is  good  but  defi- 
nitely aimed  at  Macintosh  users.  Docu- 
mentation for  PC  users  is  included  in  the 
PC  Accessories  Kit,  which  contains  a par- 
allel-port card,  a serial-port  card,  a cable, 
and  software. 

Aside  from  engine  speed,  the  major 
difference  between  the  BLP  II  and  BLP 
IIS  concerns  the  duty  cycle  and  durability. 
The  BLP  II’s  duty  cycle  is  rated  at  3,000 
pages  per  month  and  its  durability  at 
1 80,000  pages;  the  BLP  IIS 's  duty  cycle  is 
rated  at  5.000  pages  per  month  and  its 
durability  at  300.000  pages. 

TEST  RESULTS 

On  our  speed  tests,  both  printers  did  well. 
The  BLP  II  exceeded  its  rated  speed  on  the 
text  speed  test,  for  which  it  produced  4.2 
pages  per  minute  when  using  Adobe 
PostScript.  The  BLP  IIS  also  did  respecta- 
bly, bringing  in  a score  of  7.9  ppm.  This 
was  faster  than  Canon  SX-based  laser 
printers  (the  HP  LaserJet  III,  for  example, 
printed  7.5  ppm  when  we  reviewed  it  last 
year). 

On  the  graphics  speed  test,  the  4-ppm 
model  did  especially  well.  It  printed  0.7 
graphics  pages  per  minute — only  0.7  gppm 
less  than  its  8-ppm  sibling  (both  printers 
use  the  same  16-MHz  Motorola  68000 
processor). 

The  duo  did  not  fare  as  well  in  terms  of 
output  quality.  Although  they  use  true 
Adobe  PostScript,  they  printed  our  graph- 
ics test  file  erratically,  sometimes  distort- 
ing the  image  slightly.  GCC  was  unable  to 
explain  this  problem. 
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f you  work  with  PCs 
and  Macs  connected 
on  an  AppleTalk 
network  serving  up 
to  five  users,  consider 
a GCC  printer. 


If  you  are  working  with  PCs  and  Macs 
connected  together  on  an  AppleTalk  net- 
work, you  should  consider  a GCC  printer, 
especially  if  you  can  benefit  from  con- 
necting it  to  a hard  disk  through  the  SCSI 
port.  The  BLP  II  can  adequately  serve 
small  networks  (up  to  five  users),  and 
larger  networks  need  the  BLP  IIS.  But  for 
typical  PC  users,  the  GCC  printers  are  not 
recommended.  It  seems  foolhardy  to  spend 
$300  extra  for  the  interfaces  and  PCL  4 
emulation  that  are  standard  on  most  other 
page  printers  designed  for  the  PC  market. 


GCC  BLP  II 


PostScript  scores 

In  Short:  Based  on  an  Oki  Electric  LED 
engine  and  using  Adobe  PostScript,  the 
$1 .999  GCC  BLP  II  betrays  its  Macintosh 
focus.  Items  that  PC  users  consider  stan- 
dard, such  as  documentation,  a parallel 
port,  and  HP  PCL  4 emulation,  are  op- 
tions. In  addition,  the  unit  printed  our 
graphics  test  file  erratically. 
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GCC  Technologies  Inc.,  580  Winter  St., 
Waltham,  MA  02154;  800-422-7777, 
617-890-0880. 

GCC  BLP  II 

List  Price:  $1 ,999;  2MB  RAM  upgrade, 
$199;  HP  Emulation  Kit.  $149;  PC 
Accessories  Kit,  $149;  parallel  port,  $42; 
serial  port,  $42. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  5 x 17  x 23  inches. 
Weight:  23  lbs. 

Emulations:  Adobe  PostScript. 

GCC  BLP  IIS 

List  Price:  $2,899;  2MB  RAM  upgrade, 
$199;  HP  Emulation  Kit,  $149;  PC 
Accessories  Kit,  $149;  parallel  port,  $42; 
serial  port,  $42. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  5 x 17  x 23  inches. 
Weight:  23  lbs. 

Emulations:  Adobe  PostScript. 
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HEWLETT-PACKARD  CO. 


HP  LaserJet  HIP 

by  Edward  Mendelson 


Hewlett-Packard  Co.  in  effect  created  the 
laser  printer  market  when  it  introduced 
the  original  HP  LaserJet  in  1984.  This 
printer  still  stands  over  that  market  like  a 
colossus.  The  HP  LaserJet  III,  in  the  middle 
of  the  market  range,  remains  the  most 
popular  laser  printer  ever  made.  (See  last 
year's  printer  issue.  November  13,  1990, 
for  a complete  review. ) This  year,  HP  has 
again  solidified  its  control  over  the  high 
end  of  the  market,  with  the  17-page-per- 
minute  HP  LaserJet  IHSi  (reviewed  in  this 
issue’s  section  on  shared  laser  printers), 
and  also  over  the  low  end.  with  the  4-ppm 
HP  LaserJet  IIIP. 

The  $ 1 .595  LaserJet  IIIP  is  a stunning 
achievement — a superb  printer  rich  in 
features  that  make  it  suitable  for  profes- 
sional use.  but  at  a street  price  (typically 
$ 1 ,000  to  $ 1 , 1 00)  that  makes  it  accessible 
to  almost  anyone  who  can  afford  a PC. 

Among  the  attractions  built  into  the 
LaserJet  IIIP's  compact  design  are  HP's 


GCC  BLP  IIS 


HP  LaserJet  IIIP 


► TEST  RESULTS 


PostScript  scores 
In  Short:  The  8-ppm  version  of  the  BCC 
BLP  II.  the  $2,899  GCC  BLP  IIS  shares  its 
sibling's  Mac-centrism  and  problems  with 
our  test  file. 


PCL  scores 

In  Short:  The  most  versatile  personal 
printer  available.  HP  LaserJet  IIIP,  based 
on  the  4-ppm  Canon  LX  engine,  provides 
HP  PCL  5.  scalable  fonts,  and  Resolution 
Enhancement  Technology,  with  a street 
price  hovering  around  $1,000.  You  can- 
not find  a better  printer  in  this  class. 
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The  Best  Computer  Values  are  from  ZEOS! 

If  you’re  EVEN  THINKING  about  purchasing  a new 
computer  system,  be  sure  to  CALL  ZEOS  FIRST.  The 
net)  ZEOS  upgradables  arid  the  Lotus/Ulridous  bundle 
are  Just,  the  ticket!  CALL  ZEOS  NOU:  BOO-423-5B91 
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Resolution  Enhancement  Technology 
(RET),  first  introduced  in  the  LaserJet  III. 
It  gives  sharper,  cleaner  output  than  al- 
most all  rival  designs,  along  with  full 
implementation  of  the  HP  PCL  5 printer 
control  language,  advanced  graphics 
support,  and  built-in  scalable  CG  Times 
and  Univers  fonts.  The  LaserJet  IIIP’s 
version  of  PCL  5 is  actually  a superset  of 
the  one  in  the  LaserJet  III,  but  in  practice 
all  software  will  speak  to  both  printers  in 
the  same  way. 

The  LaserJet  IIIP’s  standard  allotment 
of  1MB  of  RAM  lets  you  print  three- 
fourths  of  a page  in  graphics;  you  can 
boost  this  to  5MB  by  using  inexpensive 
add-in  boards  available  anywhere.  The 
printer's  one  cartridge  slot  lets  you  use 
any  font  cartridge  that  works  with  the 
LaserJet  III — including  HP’s  Adobe- 
licensed  $695  PostScript  cartridge  (which 
requires  1MB  of  additional  RAM).  HP 
also  offers  a single  $175  cartridge  that 
gives  you  Epson  FX  and  IBM  Proprinter 
emulations. 

At  press  time,  the  LaserJet  IIIP’s  prede- 
cessor, the  LaserJet  IIP  (reviewed  two 
years  ago),  was  on  the  market,  priced  at 
$1,295.  But  HP  was  readying  a replace- 
ment called  the  HP  LaserJet  IIP  Plus, 
which  has  a faster  processor  and  a lower 
list  price  of  $ 1 ,249.  Like  the  LaserJet  IIP, 
the  LaserJet  IIP  Plus  lacks  RET  and  PCL 
5.  But  it  promises  to  be  an  excellent  printer 
at  an  exceptional  price. 

MORE  PAPER,  MORE  SPEED 

With  its  70-sheet-capacity  paper  cassette, 
the  LaserJet  IIIP  improves  on  the  paper 
handling  of  the  LaserJet  IIP,  which  could 
only  hold  50  sheets.  And  if  you  add  the  op- 
tional 250-sheet  bottom  paper  cassette 
($195)  for  dual-bin  printing  (but  not 
duplexing),  you  can  easily  use  the  built-in 
cassette  for  letterhead  paper  and  the  bot- 
tom cassette  for  second  sheets,  or  the 
built-in  cassette  for  paper  and  the  bottom 
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cassette  for  envelopes  (although  to  do 
that,  you  will  need  an  optional  $89  enve- 
lope cassette). 

On  PC  Magazine  Labs’  text  speed  test, 
the  LaserJet  IIIP  produced  typical  results 
for  a printer  based  on  the  Canon  LX  en- 
gine: 4 ppm.  But  the  graphics  results  were 
impressive  for  this  class  of  printer.  At  1 .6 
graphics  pages  per  minute  on  our  test,  the 
LaserJet  IIIP  prints  graphics  almost  as 
quickly  as  does  the  LaserJet  III,  which 
performed  our  test  at  1 .9  gppm.  Part  of 
this  impressive  performance  can  be  cred- 
ited to  the  LaserJet  IIIP’s  16-MHz  Motor- 
ola 68000  processor;  the  LaserJet  IIP  used 
a 1 0-MHz  processor.  Also  contributing  to 
the  LaserJet  IIIP’s  speediness  is  an  im- 
proved parallel  port,  which  receives  data 
at  55K  per  second,  compared  to  10K  per 
second  for  the  LaserJet  IIP  and  15K  per 
second  for  the  LaserJet  III. 

The  LaserJet  IIIP’s  push-button  con- 
trol panel  (with  a 16-character  LED)  is 
fairly  simple  to  use,  but  you  will  probably 
never  have  to  touch  it.  Toner  cartridges 
priced  at  $95  and  rated  at  3,500  copies  are 
widely  available  at  a discount.  You  can 
change  cartridges  in  about  30  seconds. 

If  the  LaserJet  IIIP  is  so  good,  is  there 
still  any  reason  to  buy  the  LaserJet  III? 
The  latter  offers  8-ppm  text  printing 
(twice  the  speed  of  the  LaserJet  IIIP),  two 
cartridge  slots  instead  of  one,  and  a video 
interface  for  add-in  boards  such  as  those 
from  LaserMaster.  But  the  LaserJet  III 
also  occupies  far  more  real  estate  on 
your  desktop,  and  its  Canon  SX  engine 
produces  output  slightly  less  dark  and 
less  well  defined  than  the  LaserJet  IIIP’s 
LX  engine.  Whichever  you  choose — the 
LaserJet  IIIP’s  economies  of  price  and 
size  or  the  LaserJet  Ill’s  speed,  cartridge 
capacity,  and  input  options — you  will  own 
one  of  the  finest  printers  ever  built. 


FACT  FILE 


Hewlett-Packard  Co.,  19310  Prune- 
ridge  Ave.,  Cupertino,  CA  95014; 
800-752-0900. 
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HP  LaserJet  IIIP 

List  Price:  $1 ,595;  1 MB  RAM  upgrade, 
$230;  2MB  RAM  upgrade,  $390;  Adobe 
PostScript  emulation,  $695;  Epson  FX 
and  IBM  Proprinter  emulations,  $175; 
bottom  letter-size  paper  cassette,  $195; 
second  letter-size  paper  cassette,  $69; 
legal-size  paper  cassette,  $79; 
executive-size  paper  cassette,  $75; 


A4-size  paper  cassette,  $69;  A4-size 
bottom  paper  cassette,  $195;  envelope 
cassette,  $89;  AppleTalk  interface 
kit,  $275. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  8 x 14  x 25  inches. 
Weight:  22  lbs. 

Emulations:  HP  PCL  5. 
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IBM  CORP./LEXMARK 


Lexmark  is  a new  “IBM-alliance  com- 
pany," but  think  of  it  as  the  old  Lexing- 
ton, Kentucky-based  division  of  IBM  that 
brought  you  the  Editors  ’ Choice-winning 
duo,  the  IBM  LaserPrinter  (reviewed  two 
years  ago)  and  the  IBM  LaserPrinter  lOe 
(reviewed  last  year).  This  year,  the  com- 
pany has  done  it  again,  delivering  four 
laser  devices  that  span  the  chasm  between 
personal  and  power  printers,  providing 
impressive  speeds,  true  600-dot-per-inch 
resolution,  improved  resolution  at  300 
dpi,  fast  Adobe  PostScript  graphics,  and 
superior  paper  handling.  Many  of  the  best 
features  are  options,  but  all  are  priced 
competitively. 

FOUR  NEW  LASERS 

IBM  Corp./Lexmark’s  four  new  entries, 
based  on  the  new  4029  engine  series,  are 
the  entry-level  5-page-per-minute  $ 1 ,595 
LaserPrinter  5e,  the  6-ppm  $ 1 ,895  Laser- 
Printer  6,  the  1 0-ppm  $2,395  LaserPrinter 
10,  and  the  1 0-ppm  $2,995  LaserPrinter 
10L.  The  first  three  are  all  desktop  laser  1 
printers;  the  LaserPrinter  10L  adds  net- 
working features  to  the  LaserPrinter  10  I 
and  is  reviewed  in  the  shared  laser  section 
of  this  issue. 

No  matter  which  of  the  three  you  look 
at,  you  will  see  the  same  laser  engine  (in 
fact,  the  basic  chassis  dates  back  to  the 
40 1 9 engine  used  in  the  IBM  LaserPrinter 
and  IBM  LaserPrinter  lOe).  It  has  IBM’s 
proprietary  design,  and  the  power  that 
moves  it  is  the  controller  card  found  in 
each  printer.  For  the  LaserPrinter  5e  and 
LaserPrinter  6,  that  controller  is  run  by  a 
Motorola  68000;  for  the  LaserPrinter  10, 


IBM  LaserPrinter  5e 
IBM  LaserPrinter  6 
IBM  LaserPrinter  10 
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it  is  a 68020.  And  the  LaserPrinter  10 
ships  with  IBM’s  higher-capacity  15,000- 
copy  toner  cartridge;  that’s  a 50  percent 
better  yield  than  the  cartridge  supplied 
with  the  LaserPrinter  6. 

For  a not-so-modest  $899,  you  can 
replace  the  existing  6-ppm  controller  card 
on  the  LaserPrinter  6 with  the  same  con- 
troller you  can  find  in  the  LaserPrinter  10; 
you  will  lose  $399,  but  it’s  good  to  know 
you  can  upgrade  if  you  want  to.  The 
LaserPrinter  5e  does  not  have  this  flexi- 
bility. 

One  welcome  feature  is  the  addition 
of  an  LCD  panel,  which  spells  out  the 
various  options  available  from  the  front 
control  panel.  It  replaces  the  cryptic  LED 
code  combinations  on  the  4019-based 
units. 

All  three  of  these  desktop  laser 
printers  come  standard  with  1MB  of 
RAM  (expandable  to  9MB)  and  four 
emulations — HPGL,  HP  PCL  4 (with  1 2 
bitmapped  fonts),  IBM  Graphics  Printer, 
and  IBM  PPDS  (Personal  Printer  Data 
Stream,  with  10  bitmapped  fonts).  There 
are  also  16  scalable  Adobe  Type  1 fonts 
included  in  PPDS,  and  in  the  box  you  will 
find  a floppy  disk  with  17  scalable  screen 


fonts.  Both  the  LaserPrinter  6 and  Laser- 
Printer  10  have  two  slots  for  IBM’s  pro- 
prietary font  card,  while  the  LaserPrinter 
5e  has  only  a single  card  slot. 

GET  READY  TO  UPGRADE 

Once  you’re  done  with  the  standard  inclu- 
sions, be  prepared  to  upgrade.  The  print- 
ers currently  have  two  additional  emula- 
tions available,  Adobe  PostScript  ($499) 
and  PCL  5 ($  1 99).  The  LaserPrinter  6 and 
LaserPrinter  10  can  hold  both  options  at 
the  same  time,  while  the  LaserPrinter  5e’s 
controller  has  only  a single  emulation- 
card  socket.  You  won’t  need  anything 
more  than  the  emulation  card  to  have  PCL 
5 compatibility,  but  PostScript  opens  up 
several  other  vistas. 

The  emulation  card  itself  provides  only 
the  basic  17  PostScript  fonts.  You  can  add 
an  additional  22  fonts  with  a $399  font 
cartridge.  You  also  need  at  least  2MB  of 
RAM  to  run  PostScript,  which  means  you 
will  need  a $199  1MB  memory  upgrade. 
But  you  may  need  even  more  memory 
than  that  if  you  want  to  take  advantage  of 
another  special  feature. 


TRUE  600  DPI 

Without  PostScript  installed,  the  printers 
run  at  300  dpi.  Once  you  add  the  Post- 
Script emulation  card,  if  your  printer 
has  the  maximum  5MB  of  RAM  (via  the 
$799  4MB  upgrade),  you  will  find  a 
new  menu  item  on  the  LaserPrinter  6 and 
LaserPrinter  10:  600  dpi.  Note  that  you 
cannot  access  600-dpi  mode  on  the  Laser- 
Printer  5e. 

That  is  no  misprint.  IBM/Lexmark  has 
built  a 600-dpi  resolution  into  its  printers. 
This  is  not  any  oddball  combination  of 
tricks  that  simulate  this  high  resolution; 
the  laser  is  actually  modulated  to  produce 
a smaller  dot  size  and  lay  down  toner  in  a 
600-dpi  pattern.  You  will  have  to  give  up 
some  speed:  The  LaserPrinter  10  drops 
down  to  8 ppm,  and  the  LaserPrinter  6 
produces  4.5  ppm,  according  to  IBM/ 
Lexmark.  This  slowdown  gives  the  laser 
the  time  it  needs  to  operate  at  that  resolu- 
tion, but  everything  else  is  handled  by  the 
laser  and  the  optics  under  the  controller's 
guidance. 

PQET  AND  PAPER  TOO 

Even  if  you  don’t  want  the  somewhat 
expensive  600-dpi  option,  you  will  bene- 


IBM  LaserPrinter  5e 


PCL  scores 

In  Short:  Based  on  a new  model  of  the 
engine  that  won  Editors'  Choice  status  for 
earlier  IBM  LaserPrinters.  the  $1 .595  IBM 
LaserPrinter  5e  is  the  least  interesting  of 
IBM/Lexmark's  new  offerings.  Although 
you  can  add  Adobe  PostScript  to  it.  you 
cannot  get  600  dpi  or  a 10-ppm  upgrade. 


IBM  LaserPrinter  6 


PCL  scores 

In  Short:  A very  attractive  personal  printer, 
the  $1 ,895  IBM  LaserPrinter  6 adds  some 
speed  and  a second  font  card  to  the 
LaserPrinter  5e.  Even  more  appealing,  it 
provides  an  Adobe  PostScript  option  that 
gives  you  600-dpi  resolution.  And  if  you 
decide  you  need  more  speed,  you  can 
upgrade  to  10  ppm. 


IBM  LaserPrinter  10 


PCL  scores 

In  Short:  With  the  fastest  PCL  text  score 
achieved  by  a desktop  laser  printer,  the 
$2,395  IBM  LaserPrinter  10  is  most  im- 
pressive. Best  of  all.  its  Adobe  PostScript 
option  provides  true  600-dpi  output  and  a 
PostScript  graphics  test  speed  that  beat 
all  the  printers  that  included  PostScript 
compatibility. 


NOVEMBER  26. 1991  PC  MAGAZINE  Q3 


Copyrighted  material 


7t5  Built  To  Last.  The 
ActionLaser  II  will  stand  up  to 
year  after  year  of  heavy  action. 
Its  two-year  warranty  is  the 
longest  of  any  printer  in  its 
class.  On  top  of  that,  you  can 
call  our  800  number  any  time 
for  free  technical  support. 


Introducini 
the  Perfed 
Introduction 
ToLaser 
Printing. 

f you’re  ready  for  your  first  laser  printer,  but  don’t  quite  know 
where  to  begin,  the  new  Epson'  ActionLaser'  II  is  a very 
comfortable  place  to  start 

It  offers  all  the  practical  features  you’ll  need  to  stand  out 
on  paper.  Like  impeccable  print  quality.  A control  panel  that 
makes  operation  a snap.  And  the  security  of  a generous  two- 
year  warranty.  All  at  a price  that  makes  laser  printing  more 
affordable  than  ever. 

Oh,  there’s  one  more  reason  why  it  makes  perfect  sense  to 
make  the  ActionLaser  II  your  first  laser.  It  comes  from  the  first 
name  in  printers.  Epson. 


I 


Iti  Easy  To  Use.  Even  if  you’ve  never  used  a laser  printer 
before,  you’ll  be  up  and  printing  in  no  time.  The  user 
manual— written  especially  for  first  time  users— is  clear, 
concise  and  helpful.  And  to  make  things  even  easier,  this 
laser  works  with  all  leading  computers  and  software. 


Epaoo  a < rrgntrmi  trademark  of  Seiko  Epoa  Corporal**.  C 1991  Epson  .America.  ini..  20770  Madrona  Avt . 
Tournee,  CA  90509.  For  dealer  referral,  call  SM-BCY-EPSON  (800  289-37761  In  Canada,  call  116-881-9955. 


It’s  Very  Affordable.  The  ActionLaser  11  is  a lot  more  laser  for  a lot  less. 
More  speed.  More  paper  handling  capabilities.  More  room  to  grow.  More 
of  the  things  you  need  to  be  productive— now  and  well  into  the  future. 


Iti  Our  Free  Booklet.  Epson  wrote  the  book  on  computer  printing. 
Now  we’ve  written  the  book  on  buying  your  first  laser.  Read  it  and 
you’ll  be  laser  sharp  in  minutes.  For  a free  copy,  and  the  name  of  the 
Epson  dealer  nearest  you,  call  800-289-3776,  ext.  1000. 


EPSON 

Wh  at  You 
Should 

Know  Before 
Buying  A 
Laser  Printer 

Jfc 
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fit  from  PQET  at  300  dpi.  This  is  IBM’s 
Print  Quality  Enhancement  Technology, 
and  it  is  similar  to  Hewlett-Packard  Co.’s 
Resolution  Enhancement  Technology 
(RET).  PQET  provides  anti-aliasing  for 
the  scalable-font  technology  and  does  an 
excellent  job  in  eliminating  the  jaggies 
from  large  and  very  small  type. 

The  standard  paper  handling  is  done 
through  a 200-sheet  paper  cassette,  which 
feeds  paper  through  an  S path  and  out  into 
a 100-sheet  face-down  exit  tray.  The 
LaserPrinter  6 and  LaserPrinter  10  also 
include  a front-mounted  face-up  tray  that 
reduces  the  paper  travel  to  a C path  for 
when  you  need  to  print  on  heavier  stock. 
These  two  models  also  have  an  optional 
500-sheet  bottom-mounted  paper  drawer 
($449)  as  well  as  an  auxiliary  100-sheet 
cassette  ($279).  You  can  link  all  paper 
sources  for  continuous  feed  if  they  all 
contain  the  same-size  paper. 

IBM/Lexmark  has  paid  special  atten- 
tion to  the  problems  of  envelope  handling 
on  the  three  printers.  There  is  an  optional 
envelope  feeder  ($379),  but  getting  an 
envelope  into  a laser  primer  is  the  simple 
part  of  the  procedure.  Air  trapped  inside 
the  envelope  can  cause  no  end  of  prob- 
lems when  the  envelope  is  ready  to  exit 
through  the  fuser  and  pressure  rollers.  The 
exit  path  is  the  major  cause  of  creasing. 
The  company  has  engineered  a proprie- 
tary design  to  modulate  the  pressure  roller 
and  give  the  trapped  air  a chance  to  es- 
cape. As  simple  as  it  sounds,  the  company 
has  applied  for  a patent  on  the  process. 

SOLID  SPEEDS 

On  PC  Magazine  Labs’  speed  tests,  all 
three  IBM  LaserPrinters  did  well.  On  our 
PCL  text  speed  test,  the  LaserPrinter  10 
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was  the  fastest  desktop  laser  we  reviewed, 
delivering  a text  speed  of  9.1  ppm.  Its 
siblings  did  well  in  their  classes,  too,  with 
text  speed  results  of  4.5  and  5.7  for  the 
LaserPrinter  5e  and  LaserPrinter  6,  re- 
spectively. 

The  LaserPrinter  10  also  did  well  on 
our  PCL  graphics  speed  test.  With  a score 
of  2.6  gppm,  it  was  one  of  the  faster 
desktop  laser  printers  in  this  roundup.  The 
LaserPrinter  5e  and  LaserPrinter  6 were 
almost  as  fast,  with  scores  of  2.4  gppm 
and  2.3  gppm,  respectively. 

When  we  ran  the  LaserPrinter  10 
through  our  PostScript  speed  tests  (the 
printer  used  the  optional  Adobe  PostScript 
cartridge),  we  were  very  impressed  with 
its  performance.  At  1 .2  gppm  in  300-dpi 
mode,  the  LaserPrinter  10  beat  all  the 
desktop  laser  printers  that  come  standard 
with  PostScript  compatibility.  Its  text 
speed  in  PCL  mode  was  9. 1 ppm. 

All  three  desktop  laser  printers  are 
excellent  choices.  In  comparison  with  the 
rest  of  the  IBM/Lexmark  product  line, 
the  IBM  LaserPrinter  5e  is  not  very  inter- 
esting: It  lacks  the  LaserPrinter  6’s  face- 
up exit  tray,  its  optional  600-dpi  mode, 
its  second  font-card  slot,  and  an  upgrade 
path  to  the  LaserPrinter  10.  Also,  the 
LaserPrinter  5e  is  the  slowest  of  the  three. 
Butforhomeuserswhodon’t  need  the  ex- 
tras, the  LaserPrinter  5e  is  a solid  per- 
former. The  IBM  LaserPrinter  6,  with 
access  to  all  these  fancy  features,  is  by 
contrast  a very  exciting  personal  page 
printer.  And  the  IBM  LaserPrinter  10  is  in 
a class  by  itself,  finishing  in  first  place  on 
the  PCL  text  speed  test  and,  when  it  used 
its  optional  Adobe  PostScript  cartridge, 
placing  first  on  the  PostScript  graphics 
speed  test. 


FACT  FILE 


IBM  Corp./Lexmark,  740  New 
Circle  Rd.,  Lexington,  KY  4051 1 ; 
800-426-2468. 

IBM  LaserPrinter  5e 
List  Price:  $1,595;  1MB  RAM  upgrade, 
$199;  2MB  RAM  upgrade,  $399;  4MB 
RAM  upgrade,  $799;  HP  PCL  5 
emulation,  $199;  Adobe  PostScript  with 
17  fonts,  $499;  additional  font 
cartridges,  $399  each;  envelope  feeder, 
$379;  label/card-stock  cassette,  $69; 
AppleTalk  interface,  $349. 

Standard  Warranty:  One  year  on  parts 
and  labor;  on-site  coverage  available 
for  $330. 

Dimensions  (HWD):  12  x 14  x 21 

inches. 

Weight:  33  lbs. 

Emulations:  HP  PCL  4,  IBM  Graphics 
Printer,  IBM  PPDS,  IBM  Proprinter. 

IBM  LaserPrinter  6 
List  Price:  $1,895;  1MB  RAM  upgrade, 
$199;  2MB  RAM  upgrade,  $399;  4MB 
RAM  upgrade,  $799;  HP  PCL  5 
emulation,  $199;  Adobe  PostScript 
with  17  fonts,  $499;  additional  font 
cartridges,  $399;  bottom-mounted 
letter-size  paper  cassette,  $449; 
auxiliary  letter-size  sheet  feeder,  $279; 
envelope  cassette,  $379;  label/card- 
stock  cassette,  $69;  upgrade  kit  (to 
LaserPrinter  10),  $799;  AppleTalk 
interface,  $349. 

Standard  Warranty:  One  year  on  parts 
and  labor;  on-site  coverage  available 
for  $330. 

Dimensions  (HWD):  12x14x21 

inches. 

Weight:  33  lbs. 

Emulations:  HP  PCL  4,  IBM  Graphics 
Printer,  IBM  PPDS,  IBM  Proprinter. 
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IBM  LaserPrinter  10 
List  Price:  $2,395: 1MB  RAM  upgrade, 
$199;  2MB  RAM  upgrade,  $399;  4MB 
RAM  upgrade,  $799;  HP  PCL  5 
emulation,  $199;  Adobe  PostScript 
with  17  fonts,  $499;  additional  font 
cartridges,  $399  each;  bottom-mounted 
letter-size  paper  cassette,  $449; 
auxiliary  letter-size  sheet  feeder, 

$279;  envelope  cassette,  $379;  label/ 
card-stock  cassette,  $69;  AppleTalk 
interface,  $349. 

Standard  Warranty:  One  year  on  parts 
and  labor;  on-site  coverage  available 
for  $330. 

Dimensions:  12  x 14  x 21  inches. 
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What  has 
vibrant  colors, 
stunning  lines, 
seamless  movement, 
superb  design, 
a great  attitude, 
command 
performance, 
a real  flair  for 
speed 
and  won 
Choice? 


are  in  for  the  VRAM  II- 
VGA  card  that  makes 
all  your  Windows  applications  run  their 
best.  The  Editors  of  PC  Magazine  write: 

“ The  VRAM  II  really  lit  up  the  monitor’s 
phosphors ...  when  it  ran  in  Super  VGA 
mode  with  256  colors  and  a 72-Hz  ivrtical 
refresh  rate...  In  short:  A Super  VGA  adap- 
ter unth  the  ability  to  bum  rubber...”  And 
wait  'till  you  see  how  the  VRAM  II  dazzles 
at  1024  x 768  resolution.  Get  a VRAM  II 
and  experience  for  yourself  the  VGA  card 
the  editors  hail  as  “the  one  to  beat. " 


For  the  best  high-resolution  VGA  card,  call 
1-800-238-0101. 


Video  Seven  is  a trademark  of  Headland  Technology  Inc  All  other  brand 
and  product  names  may  be  trademarks  of  their  respective  companies 
0 Headland  Technology  Inc.  1991 
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Introducing  the  first  machines  to  unite  your  need  to  be  connected  with  your 
desire  to  run  away.  The  Librex  Notebook  System.  A family  of  computing  tools  including  a 
25MHz  386SL,  a 33MHz  486  notebook,  and  our  optional  expansion  station.  • The  486  weighs  in  at 
under  seven  pounds,  and  is.  quite  simply,  the  most  powerful  computer  anywhere.  • The  expan- 
sion station:  a springboard  of  sorts  that  instantly  connects  the  notebook  to  any  monitor. 

Any  network.  Any  anything,  without  having  to  swap  disks,  download,  or  fiddle 
with  a bunch  of  cables.  • The  Librex  Notebook  System  arrives  in  early 
1992.  Look  for  it  in  and  out  of  offices  around  the  world. 

(800) 248-4880 
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up  in  jour  work? 


^Today's  business  has  a problem.  It’s  over- 
flowing  filing  cabinets.  It’s  waiting  for 
someone  to  type  it  into  our  systems.  Or  to 
find  out  where  it’s  been  filed.  Quite  literally, 
it  s burying  our  best  ideas  alive.  # The  prob- 
lem is  paper.  Or,  more  precisely,  how  to 
cope  with  all  the  information  that  comes 
to  us  on  paper.  ■ We  are  pleased  to  report, 
however,  that  there  is  a solution.  Calera’s 
OCR  (Optical  Character  Recognition)  tech- 
nology lets  you  convert  any  paper  or  elec- 
tronic fax  document  to  word  processing, 
spreadsheet,  desktop  publishing  or  data- 
base applications  (with  Windows).  Ready 
in  moments  for  revisions,  retrieval  or 
networking  and  E-mail.  $ Among  our 
powerful  range  of  OCR  systems  and  soft- 
ware: Word  Scan™  and  WordScan  Plus.  The 
former,  offering  a broad  set  of  features  at  a 
price  anyone  can  afford.  The  latter,  with 
productivity  tools  not  found  anywhere  else. 
Which  is  why  Calera  consistently  wins  first 
place  awards  from  PC  Magazine,  PC  Week, 
Infoworld,  Byte  Magazine  and  others 
worldwide.  ■ So  call  Calera  today  for  infor- 
mation about  our  OCR  productivity  tools. 
And  let  us  take  the  wraps  off  new  ways  to 
handle  all  that  paperwork. 


CALI  RA 

* 

© 

30 

O 

CA 

C-i 

>- 

2 

CALERA 

MCOGNITION  STSUMS 

475  PDUvro  Aw..  Sunnyvale.  CA  94066  L'SA 
(Ml MM  544  7051  Outside  USA  (408)  720-0000  FAX  (408)  720-1330 


Call  (800)5447051  Fbr  The  Same  Of  The  Dealer  Nearest  You  And  FbrA  Free  Full-Working  Evaluation  Copy  Of  WordScan  Pirn* 


01991  Calm  Kreognltlon  System*  Calera*  Is  ■ registered  trademark  and  WnrdNran"  la  a trademark  of  Calera  Recognition  Systems.  I nr. 
AM  other  products  and  brands  are  the  property  of  their  respective  trademark  holders.  •Ollier  valid  In  USA  only. 
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Weight:  33  lbs. 

Emulations:  HPGL,  HP  PCL  4,  IBM 
PPDS,  IBM  Proprinter. 
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LASERMASTER  TECHNOLOGIES  CORP. 

LaserMaster  TrueTech 
800/4 

LaserMaster  TrueTech 
1000 
by  Alfred  Poor 

The  two  LaserMaster  Technologies  Corp. 
printers  we  review  here  are  quite  different 
from  each  other,  but  they  are  also  quite 
different  from  almost  every  other  printer 
reviewed  in  this  issue.  While  most  laser 
printer  manufacturers  are  content  to  con- 
tinue the  ‘ ‘near-typeset  quality  ’ ’ tradition 
of  300-  by  300-dot-per-inch  output, 
LaserMaster  has  pushed  the  technology 
to  higher  resolutions. 

Unless  you  are  primarily  interested  in 
desktop  publishing  and  precision  print- 
ing, you  may  not  be  willing  to  pay  the 
extra  cost  for  one  of  these  printers.  (And 
given  their  limited  distribution,  it  is  diffi- 
cult to  find  them  at  any  significant  dis- 
count.) But  if  resolutions  of  800  or  1 ,000 
dpi  grab  your  attention,  you  will  want  to 
check  out  the  $3,695  4-ppm  LaserMaster 
TrueTech  800/4,  which  provides  800-dpi 
resolution,  and  the  $6,995  8-ppm  Laser- 
Master TrueTech  1000,  which  offers 
1 ,000-dpi  resolution. 

TRUETECH  = TRUEIMAGE 

The  most  important  feature  of  the  Laser- 
Master TrueTech  800/4  and  the  Laser- 
Master TrueTech  1000  is  represented  by 
the  “TrueTech"  in  their  names,  which 
shows  that  the  printers  come  with  the 
Microsoft  Truelmage  PostScript  inter- 
preter installed.  Truelmage  is  an  impor- 
tant step  for  LaserMaster.  In  the  past,  the 
company’s  printers  only  responded  to  a 
proprietary  printer  command  language, 
and  as  a result  required  custom  drivers  for 
applications  such  as  Microsoft  Windows 
and  Ventura  Publisher.  This  proprietary 
language  limited  LaserMaster  printers  in 
the  PC  marketplace  and  made  them  im- 
possible to  test  under  the  PC  Magazine 
Labs  printer  test  suite. 

With  the  addition  of  PostScript-com- 
patible Truelmage,  however,  the  high- 
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resolution  Laser- 
Master printers  join 
the  mainstream  of  the 
PC  printer  market. 

Like  the  proprietary- 
language  models, 
these  too  rely  on 
separate  controller 
cards  installed  in 
your  PC.  The  card 
provides  a high- 
speed video  interface 
between  the  control- 
ler and  the  print  en- 
gine. The  two  print- 
ers reviewed  here 
have  similar  but  dif- 
ferent controller 
cards,  and  since  each 
relies  on  an  on-board  processor  and  has 
plenty  of  RAM  of  its  own,  it  places  a 
minimal  load  on  the  PC’s  resources. 

800  DPI 

The  LaserMasterTrueTech  800/4  lists  for 
$3,695,  which  is  a lot  to  pay  for  a 4-ppm 
printer  based  on  the  Canon  LX  print  en- 


gine. This  price  includes  the  250-sheet 
bottom  paper  cassette,  which  is  optional 
on  almost  every  other  LX-based  printer, 
but  that  is  not  where  the  extra  value  comes 
into  play.  The  ‘ ‘ 800’  ’ in  its  name  refers  to 
the  800-dpi  resolution  it  offers. 

According  to  LaserMaster,  the  print 
engine  is  capable  of  the  same  300-dpi 


LaserMaster  TrueTech  800/4 


PostScript  scores 

In  Short:  In  the  past,  LaserMaster  print- 
ers have  lacked  standard  PC  emulations. 
But  this  year,  the  company  has  embraced 
the  Microsoft  Truelmage  PostScript  inter- 
preter. entering  the  mainstream  PC  mar- 
ketplace. This  4-ppm  Canon  LX  engine- 
based  printer  is  not  just  another  clone;  at 
$3,695,  it  provides  800-dpi  output. 


LaserMaster  TrueTech  1000 


PostScript  scores 
In  Short:  At  $6,995,  the  8-ppm  Canon  SX 
engine-based  LaserMaster  TrueTech 
1000  is  faster  and  offers  even  higher 
resolution  than  its  sibling  (1 ,000  dpi).  The 
extraordinary  printouts  will  be  worth  the 
high  price  for  those  who  need  typeset- 
quality  output  from  a desktop  laser  printer. 
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vertical  resolution  that  is  typical  of  a LX- 
engine  printer,  but  it  can  produce  800  dpi 
horizontally.  This  resolution  may  be  im- 
pressive, but  for  the  TrueTech  800/4,  this 
represents  only  its  so-called  draft-mode 
output. 

The  controller  board  is  able  to  modu- 
late the  energy  density  of  individual  pix- 
els, and  the  printer  uses  this  capability  to 
reach  the  claimed  maximum  resolution  of 
800  by  800  dpi,  which  the  company  calls 
“TurboRes." 

While  it  is  difficult  to  verify  the  actual 
resolution  produced  by  a given  printer, 
the  results  were  clearly  better,  compared 
with  standard  300-dpi  images  for  both 
text  and  graphics.  The  draft  mode  was 
only  slightly  better,  but  the  TurboRes 
samples  were  clearly  better.  Curves  were 
much  smoother,  and  the  angled  portion  of 


text  characters  showed  far  fewer  dimples 
along  the  edge. 

While  this  resolution  comes  at  a finan- 
cial price,  you  don’t  pay  for  it  in  terms  of 
performance.  In  draft  mode,  the  test  speeds 
rival  those  of  4-ppm  PCL  printers:  3.7 
ppm  for  PostScript  text,  0.8  graphics  pages 
per  minute  in  graphics.  When  you  kick 
into  TurboRes  mode,  performance  drops 
only  slightly  as  the  output  quality  goes  up 
dramatically:  3.5  ppm  for  text  and  0.6 
gppm  for  graphics.  If  you  want  something 
a bit  faster  with  the  same  resolution  speci- 
fications, LaserMaster  offers  the  $4,995 
LaserMaster  TrueTech  800,  which  is  based 
on  the  8-ppm  Canon  SX  engine. 

The  only  problem  with  this  printer  has 
to  do  with  the  installation  procedure.  You 


LASERMASTER  WINPRINTER  400: 
Using  Your  CPU  as  a Printer  Controller 


by  Allred  Poor 

Ever  hear  of  a printer  without  a con- 
troller? LaserMaster  Technologies 
Corp.  has  one,  and  though  it  was  not 
ready  in  time  to  be  reviewed  for  this 
issue,  we  had  a chance  to  look  at  a pre- 
beta version  of  it,  which  is  designed  for 
use  with  Microsoft  Windows. 

The  engineers  at  LaserMaster  have 
been  watching  PC  processors  grow 
faster  and  more  powerful  over  the  years, 
and  they  have  decided  that  there  are 
enough  extra  cycles  on  today's  hot-rod 
PCs  to  let  them  try  a new  approach. 
Unlike  most  printer  manufacturers, 
which  put  their  controllers  and  print 
engines  in  the  same  housing.  Laser- 
Master has  put  the  controller  on  a PC 
expansion  card — an  approach  that  has 
some  design  advantages,  such  as  faster 
communication  with  the  computer's 
CPU,  and  a faster  interface  between 
computer  and  printer  than  a standard 
parallel  or  serial  port  can  offer.  The 
result  is  the  $ 1 . 1 95  LaserMaster  Win- 
Printer  400.  a printer  that  uses  the 
computer’s  CPU  as  a controller. 

The  printer  consists  of  a Canon  LX 
4-ppm  print  engine  and  a simple  1 6-bit 
interface  card  that  goes  in  a slot  in  your 
PC.  Unlike  most  LaserMaster  cards, 
which  carry  CPUs  and  lots  of  RAM. 
this  is  a fairly  dumb  card — no  more 
than  a fast  interface  for  the  printer.  The 

Bgl  PC  MAGAZINE  NOVEMBER  26.  1991 


computer  handles  all  the  processing. 

The  WinPrinter  400  can  print  at 
either  300  or  400  dpi  and  can  accept 
either  PostScript  or  HP  PCL  4 code. 
PCL  automatically  prints  at  300  dpi, 
but  PostScript  images  can  be  set  for 
either  high  or  regular  resolution.  The 
package  includes  50  PostScript  font 
outlines  and  is  compatible  with  all  Type 
I and  Type  3 PostScript  fonts. 

The  print  quality  looks  good,  and 
the  400-dot-per-inch  PostScript  out- 
put does  a good  job  of  smoothing  the 
jaggies  on  text  and  curved  graphics. 
Unfortunately,  an  incompatibility  be- 
tween the  driver  and  PC  Magazine 
Labs'  test  suite  prevented  us  from  ob- 
taining any  performance  test  results, 
but  the  WinPrinter  400  appeared  to  be 
adequately  fast  for  a 4-ppm  PostScript 
printer. 

The  product  is  designed  especially 
to  run  with  Microsoft  Windows  3.0, 
where  you  can  access  the  different 
modes  from  the  Printer  Selection  dia- 
log box.  A special  version  of  Print 
Manager,  called  WinPrinter.  offers 
control  over  print  jobs  and  the  emula- 
tions used  for  each.  There  is  also  an 
animated  icon  that  shows  when  the 
WinPrinter  program  is  processing  a 
job.  You  can  also  access  the  printer 
from  the  DOS  prompt,  though  our 
tested  unit  was  configured  to  do  this 


have  to  configure  the  separate  adapter 
card  for  your  computer,  and  you  also  must 
assign  it  to  an  LPT  port:  this  meant  dis- 
abling a motherboard  port  on  our  test-bed 
computer  so  that  the  interface  could  act  as 
LPT1  for  our  tests.  There  are  separate 
manuals  for  the  controller  and  the  printer, 
and  they  both  cover  installation  and  op- 
eration but  without  adequately  referenc- 
ing each  other.  This  adds  unnecessary 
confusion.  Overall,  however,  the  printer 
is  an  excellent  choice  for  people  who  want 
higher-resolution  output  at  a relatively 
low  price. 

1,000  DPI 

If  800  dpi  is  not  enough,  then  you  might 
want  to  consider  the  LaserMaster  True- 
Tech 1000,  with  a list  price  of  $6,995. 
Based  on  the  8-ppm  Canon  SX  engine, 


only  within  a DOS  session  running 
under  Windows. 

We  did  encounter  a few  problems 
with  the  product,  but  this  is  to  be  ex- 
pected in  a unit  so  early  in  its  develop- 
ment. There  were  some  problems  with 
the  PCL  4 emulation,  and  the  control- 
ler misidentified  some  of  our  Post- 
Script files  as  PCL  4 files. 

Still,  the  printer  worked  well  enough 
to  show  how  the  concept  is  intended  to 
work.  Given  the  growing  power  of 
desktop  CPUs  and  the  interest  in  Win- 
dows as  a multitasking  environment, 
the  LaserMaster  WinPrinter  400  prom- 
ises to  provide  a new  and  exciting 
approach  to  printing. 

LaserMaster  Technologies  Corp., 
7156  Shady  Oak  Rd.,  Eden  Prairie, 
MN  55344;  612-944-9330. 
LaserMaster  WinPrinter  400 
List  Price:  $1,195;  bottom-feed 
paper  cassette,  $195;  A4-size  paper 
cassette,  $75;  legal-size  paper 
cassette.  $75. 

Standard  Warranty:  One  year  on 
parts  and  labor. 

Dimensions  (HWD):  8x16x14 

inches. 

Weight:  24  lbs. 

Emulations:  Microsoft  Truelmage 
PostScript  interpreter. 
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Another  state-of-the-art 
Laser  Beam  Printer 
from  the  people  who  perfected  the  art. 


Canon  takes  Laser  Beam  Printing  another  step  further  with  the  new 
Canon  LBP'-4  PLUS.  T his  amazing  printer  offers  superb  Automatic  Image 
Refinement,  and  gives  you  the  option  of  genuine  Adobe’  PostScript? 

But  then,  Canon  has  always  been  at  the  forefront  of  Laser  Beam 
Printing  technology. 

Our  replaceable  cartridge  helped  make  Laser  Beam  Printers  compact 
and  virtually  maintenance-free.  Built-in  scalable  fonts  offered  greater 
flexibility. 

And  now.  Automatic  Image  Refinement  in  the  new  LBP-4  PLUS  and 
LBP'-8  Mark  III  PLUS  automatically  smooths  out  jagged  edges  and  curves 
to  perfect  all  your  printouts— from  text  to  graphics.  And  Adobe  PbstScript 
lets  you  print  all  your  PostScript  files. 

Call  I (800)  848-4123  for  information  on  our  complete  line  of 
Laser  Beam  Printers.  And  let  the  people  who  perfected  the  art  improve 
your  image. 


Canon 

LASER  BEAM  PRINTERS 

Working  To  Improve  Your  Image.” 


Adobe*  PostScrpt*  and  Ihe  PostScript  logo  are  registered  trademarks  ol  Adobe  Systems  Inc  m the  U S A 
. Canon*  and  IBP*  are  registered  trademarks  and  Mark  HI  T and  Mark  III  R are  trademarks  ot  Canon  Inc 
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this  printer  uses  1,000  by  400  dpi  for  its 
draft-mode  output  and  an  impressive  1,000 
by  1,000  dpi  in  TurboRes  mode.  In  order 
to  support  these  higher  resolutions,  the 
company  also  offers  special  toner 
cartridges — one  specifically  formulated 
for  the  fine  lines  required  for  text,  and 
another  designed  to  handle  the  large  dark 
areas  typically  used  in  graphics  images. 

The  printer  has  the  same  installation 
and  documentation  drawbacks  as  the 


TrueTech  800/4,  but  this  is  offset  by  its 
high  output  quality.  Draft-mode  output  is 
appreciably  better  than  that  of  300-dpi 
printers,  while  the  TurboRes  mode  re- 
moves almost  all  traces  of  jaggies,  even 
when  you  view  the  output  with  a 30x 
microscope. 

And  as  with  the  TrueTech  800/4,  there 
is  little  performance  penalty  for  this  high 


Faxes  On 
Your  Laser 
Printer! 


PC  Fax 
Without 
Boards! 


Jetfax 


“ The  Best  in  Show  Award 
[COMDEX]  for  a simple, 
elegant  and  truly  useful 
product.” 

—John  Helliwell, 

.WEEK 


Find  out  how  you  can  benefit  from  simple,  afford- 
able plain-paper  fax ...  PC  fax ...  and  network  fax. 
Call  today: 

1-800-7JETFAX 

Jetfax,  Inc. 

978  Hamilton  Court 
Menlo  Park,  CA  94025 
415/324-0600 

Fax:  415/326-6003 


— even  In  a network. 

Benefit  from: 

► Affordable  Plain-Paper  Fax.  JetFax  delivers 
laser-crisp  taxes  on  your  laser  print.  FAST. 

► Board-less  PC  Faxing.  Add  JetFaxPC  software, 
and  get  sophisticated  PC  faxing  without  cumber 
some  tax  boards.  Minimizes  PC  impact,  and  receives 
faxes  even  when  PC  & printer  are  turned  oft! 

► Simple  Network  Faxing.  JetFax  empowers  net- 
worked users  - whether  in  LAN  or  printer-sharer 
environments  - with  PC  faxing  without  complex, 
dedicated  fax  servers. 

► Substantial  Cost-Savings.  Save  on  thermal 
paper.  And  copying  faxes  onto  plain  paper.  And 
expensive  plain-paper  tax  machines.  And  dedicated 

fax  servers.  


resolution.  In  draft  mode,  the  TrueTech 
1 000  turned  out  7.2  ppm  on  the  PostScript 
text  speed  test  and  0.9  gppm  in  graphics 
mode.  In  TurboRes  mode,  these  speeds 
dropped  to  6.6  ppm  for  text  and  stayed  at 
0.9  gppm  for  graphics — only  a bit  slower 
than  most  300-dpi  PostScript  printers. 

These  LaserMaster  printers  are  no 
bargain  if  all  you  need  is  typical  300-dpi 
output  from  a laser  printer.  But  if  you 
create  camera-ready  output  for  publica- 
tion or  have  some  other  need  for  high- 
resolution  output,  these  two  printers  may 
be  expensive,  but  they  produce  some  of 
the  best  output  in  this  class. 


FACT  FILE 


LaserMaster  Technologies  Corp.,  7156 
Shady  Oak  Rd.,  Eden  Prairie,  MN 
55344;  612-944-9330. 

LaserMaster  TrueTech  800/4 
List  Price:  $3,695;  legal-size  paper 
cassette,  $75;  A4-size  paper 
cassette,  $75. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  9 x 28  x 14  inches. 
Weight:  24  lbs. 

Emulations:  Microsoft  Truelmage 
PostScript  interpreter. 

LaserMaster  TrueTech  1000 
List  Price:  $6,995;  legal-size  paper 
cassette,  $75;  A4-size  paper 
cassette,  $75. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  9 x 18  x 26  inches. 
Weight:  38  lbs. 

Emulations:  Microsoft  Truelmage 
PostScript  interpreter. 


CIRCLE  544  ON  READER  SERVICE  CARD 


MANNESMANN  TALLY  CORP. 


Mannesmann  Tally 
MT735 


Mannesmann  Tally 


MT911  PS 

by  Rink  Murray 


No  matter  what  country  you  visit,  Man- 
nesmann Tally  Corp.  probably  sells  print- 
ers there.  And  even  if  it  doesn’t,  you  can 
now  take  one  with  you.  That’s  because  the 
Mannesmann  Tally  MT735  is  the  com- 
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Big  Business  Productivity 
For  Small  Workgroups 


Pop-up  Menu  & Windows  Option 
Easy  to  Install  and  Use 
Rapid  Data  Transfer 
User  Upgradable  Memory 
Reliable  Automatic  Switching 
No  PC  RAM  Memory  Required 
Toll-Free  Technical  Support 
45-Day  Money-Back  Guarantee 


HWP 


Printer  Sharing  Solutions 

Save  Money  by  Sharing 
Office  Resources: 

Printers  and  other  expensive  peripherals 
are  idle  the  vast  majority  of  the  time.  Buffalo 
boxes  facilitate  efficient  utilization  of  these 
devices,  and  reduce  the  need  to  purchase 
more  of  them. 

Buffalo  boxes  further  improve  productivity 
by  allowing  easy  user  access  to  all  shared 
peripherals.  With  a buffer,  all  users  can 
simultaneously  send  print  data  and  quickly 
release  their  PCs  to  continue  working. 


US  and  Canada  Toll-Free: 

(800)  345-2356 

Fax  (503)  585-4505 
Buffalo  Products,  Inc. 

2805 19th  St.  SE,  Salem,  OR  97302-1520 


Model 

Name 

Total 

Ports 

PCs/ 

Printers 

Memory 

Available 

Printer 

Selection 

Price 
$ / Buffer 

SL 

10 

6 Ser.,  4 Par. 

Any 

Combination 

256KB  - 
4MB 

Pop-up 

Menu 

$495 /256KB 
$595 /I  MB 

SLP 

10 

8 Par.,  2 Ser. 

Any 

Combination 

256KB  - 
4MB 

Pop-up 

Menu 

$495 / 256KB 
$595 /I  MB 

HXM 

4 

2 Ser.,  2 Par. 

Any 

Combination 

256KB  - 
16MB 

Pop-up  or 
Buttons 

$295 / 256KB 
$395 /I  MB 

HXS 

4 

Serial 

Any 

Combination 

256KB  - 
16MB 

Pop-up  or 
Buttons 

$295 / 256KB ! 
$395 /I  MB 

HWP 

5 

Parallel 

3/2 

4/1 

256KB  - 
16MB 

Pop-up  or 
Buttons 

$295  / 256KB 
$395 /I  MB 

HXP 

4 

Parallel 

2/2 

3/1 

256KB  - 
16MB 

Pop-up  or 
Buttons 

$245 / 256KB : 
$345/ 1MB  | 

HCP 

2 

Parallel 

1/1 

256KB  - 
16MB 

One 

Printer 

$225 /256KB 
$325  /I  MB 

AS-41 

5 Parallel 

4/1 

None 

One  Printer 

$195 

AS-31 

4 Parallel 

3/1 

None 

One  Printer 

$175 
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DRIVES/CD  ROM 


PRINTERS  & CARTRIDGES 


Targus 

AC2340 

Premier  Leather  Case 

169. 

AC0570/80  Leather  Laptop  Case 

135. 

AC0670 

Universal  Notebook  Case 

66. 

Upsonic 

AC3800 

PC  Might  25 

149. 

HyperGlot 

CD0210  Learn  To  Speak  Spanish 

....65. 

Iomega 

DR0600 

5.25'  44Mb  Storage  Cartridge  ... 

83 

DR0560 

Bernoulli  Box  II  44Mb  Int 

/89 

DR1970 

Bernoulli  90MB  Transportable ... 

.799. 

MicroSolutions 

DR1790 

.229. 

Optical  Access  International 

C00180 

CM  50  Portable  CD-ROM 

..399. 

BN0040 

CM  50  Port  CD-ROM/CorelDRAW 

...799. 

Plus  Development 

DR 1890 

HardCard  II  XL  50 

399 

DR1880 

HardCard  II  XL  105  MB 

.575. 

(Artisoft)  Take  advantage  of 
LANtastic's  tiny  memory  overhead  (less 
than  40K  memory  on  a server  and  less 
than  12K  on  a node)  and  discover  a 
whole  new  realm  of  computer 
possibilities.  Share  files,  programs, 
printers  and  CD-ROM  drives.  Start 
small,  add  more  over  time. 

2 MBPS  Adapter  Card  NT0110  $149 
Ethernet  Adapter  Card  NT0150  $225 
Ethernet  Starter  Kit  NT0145  $498 


Hem  numbers  ending  in  3 and  5 denote  products  available  m 
3 1/2*  and  5 1/4'  lormats,  respectively  Item  numbers  ending 
in  4 denote  that  both  formats  are  included.  Please  refer  lo 


★Netroom 

(Helix  Software)  Now  the  award  winning 
memory  manager  is  even  better.  Netroom 
includes  complete  memory  management, 
"hot  key”  help,  information  screens 
providing  details  on  DOS.  an  integrated  text 
editor  and  8088/8086/80286  support. 
Netroom  provides  fully  automated 
installation  and  can  regain  large  amounts  of 
extra  memory  while  improving  system 
performance.  BS3154  $49.  Also  available 
In  4-User  BS3134  $91.  Special  Offer I 
DOS5/Nctroom  Bundle  only  $99  BN0043/5. 


Bernoulli  90MB 
Transportable 

(Iomega)  The  new  Bernoulli 
Transportable  gives  you  the 
convenience  of  removable  media  plus 
lightweight,  extremely  rugged  design. 
High  capacity  disks  store  up  to  90  MB 
of  data  in  a removable  cartridge 
format,  with  19  ms  access  time  (13 
ms  effective  access  time  with  cache 
software)  DR1970  $799. 


Epson  EPL-  7000 
Laser  Page  Printer 

(Epson  America,  Inc.) 

With  the  Epson  EPL-  7000.  you  get  a full  - 
featured,  inexpensive  laser  printer  that's 
easy  to  upgrade.  Print  six  pages  per 
minute,  in  either  portrait  or  landscape 
mode.  You  can  turn  your  EPL-  7000  into  a 
RISC  - based.  Appletalk  - compatible  Adobe 
PostScript  laser  printer  with  one  simple 
upgrade.  Toner  cartridge  not  included. 
PR2130  $949. 


LANtastic 


Lotus  Agenda  1.01 

(Lotas) 

Lotus  Agenda  is  your  solution  to 
managing  people,  projects  and  time. 
Agenda  consolidates,  organizes  and 
prioritizes  your  information  so  you 
can  view  and  understand  it  better. 
With  Agenda  you  work,  think,  and 
solve  problems  better.  And  yes,  even 
remember  better. 

BS0344  $49. 


★CorelDRAW!  2.0 

(Corel  Systems)  CorelDRAW!  is  the  award 
winning  PC  graphics  software  that  jgves  you 
incredible  type  control  and  superb  drawing 
power  in  a value-packed  program.  Now, 
CorelDRAW!  2.0  comes  with  more  drawing 
power  and  over  150  fonts;  over  3,500  dip  art 
images  and  symbols;  31  import/export  filters; 
an  autotrace  utility,  a font  conversion  program 
and  Mosaic,  a visual  file  manager.  GR0543/5 
$369. 
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★After  Dark 
for  Windows 


item  numbers  when  ordering. 

* Windows-compatible  products 


COMPUTERS  & MEMORY 


Leading  Edge 

D37SX  386-16  Super  V6A 1595. 


BN0090 

CP0100 

Sharp 

CP0080 

Memory 


N3/SX  Notebook  40MB.. 

Wizard  OZ  8200  399. 


SIPPS.  SIMMS.  DRAMS Call. 


EXPANSION  & UPGRADES 


All  Computer 

EX0870  All  Charge  Card  with  Adaptors 299. 

Brown-Wagh 

EX1 51 0 MIDI  Connector  for  SoundBlaster ..  59. 

EN091 0 SoundBlaster 1 49. 

Cardinal 

EX1560  VGA  732  179. 

Digital  Vision 

EXT195  Computer  Eyes  Prof.  Series 359. 

Hayes 

EX1470  EtherMate  Trio16  255. 

InfoChip  Systems 

EX1 640  Expanz  Plus  Expander  Card 95. 

Intel 

EX1 1 10  Co-Processor  80387SX 125. 

EX0180  Co-Processor  80387-20 209. 

Media  Vision 

EX1 580  ProAudio  Spectrum 259. 

Quarterdeck  Office  Systems 

EX1103\5  QEMM  386  Version  6.0 61. 

Stac  Electronics 

EX 1480  Stacker 99. 

EX1490  Slacker  Co-Processor 149. 


(Berkeley  Systems)  After  Dark  for 

1 MEDIA  & ACCESSORIES 

Windows  prevents  screen  burn-in  with 
over  35  fantastic  displays  and  has  two- 
level  password  protection.  Use  flying 
toasters  or  a logo  as  screen  saving  art.  type 
in  messages  or  set  up  a slide  show  style 
presentation.  The  SystemlQ  task  manager 
maximizes  performance  while  running 
After  Dark  GR1994  $29. 

Curtis 

AC2920  Command  Center 

AC2330  Computer  Tool  Kit  (52  pc) 

Disks  (boxes  of  10) 

BASF.  Sony.  Maxell 

85. 

55. 

Call. 

Kensington 

AC3740  Laser  Stand 

152. 

AC0140  Masterniece  Plus 

95 
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Adobe 

BN0080  Adobe  PostScript  Cartridge 

with  Type  Cartridge  1 299. 

BN0070  Adobe  PostScript  Cartridge 

with  Type  Cartridge  2 299. 

PR1314  ★ ATM  Plus  Pack 125. 

AEG  Olympia 

PR1750  NP80-24E  Printer 315. 

Canon 

PR1710  Auto  Sheet  Feeder  for  BJ-lOe 72. 

PR1500/10  Bubble  Jet  BJ-IOex 325. 

PR2240  Bubble  Jet  BJ  - 300 459 

PR2230  Bubble  Jet  BJ- 330  599 

PR0460  LBP8  Plus  Mark  III 1499 

PR0640  LBP4  Plus  Laser  Printer  2.0 999 

Citizen 

PR0680  GSX-140  Color  Printer  Font  Cart.  329. 

Epson  America,  Inc. 

PR21 30  EPL  - 7000  Laser  Page  Printer 949. 

Insight  Development 

UT1714  PrinTools 89. 

PR1614  Print-A-Plot  2.0 185. 

IQ  Engineering 

PR061 0 Super  Cartridge  2 335. 

PR1 950  Super  Cartridge  3 Pro 299. 

Metro  Software 

PR 1304  PC  Accutax 69. 

Pacific  Data  Products 

PR1120  25  Cartridges  in  One!.. 269. 

PR0910  Pacific  4 Memory  w/  2Mb 145. 

PR0920  Pacific  Page  Personal  Edition  4.1 . 369. 

PR  1990  PacificPage  XL 789. 

Panasonic 

PR2200  KX-P1124i  Printer 299. 

Seiko  Instruments 

PR0690  Smart  Label  Printer 1 75. 


MODEMS  & FAX  BOARDS 


Cardinal 

MM0510  ★ 4800  SendFAX/2400  Mod.  Int. ..  75. 


MM0770  9600  SendFAX  Modem  Int 79! 

FX^O  JT  Fax  9600B  Int. 379. 

MM0930  OPTIMA  96  Smartmodem 499. 

MM0250  Personal  Modem  2400  Plus  Ext. ..  1 49. 

MM0810  Pocket  Edition  2400 125. 

CM0294  Smart  Com  Executive 75. 

MM0210  Ultra  SmartModem  9600  V.32 689. 

MM0860  Ultra  144 849. 


Shipping  - Yoor  choice: 

Fast,  dependable,  overnight  service  - 
$7  up  to  7 lbs.  Orders  for  in-stock  items 
placed  by  7:00pm  ship  same  day.  Ground 
service  available  - $3  (same  day  shipping). 


IN2070  M-6000CG  ColorArtist  w/ OCR  ...  499. 

Microsoft 

IN2150  Ballpoint  Mouse 119. 

IN0890/80  Mouse  (bus/ser) 85 

IN0275/84  * Mouse  w/Windows  (bus/ser)  .145. 

MicroTouch  Systems 

IN0810  TheUnMouse 165. 

Nlsca 

IN1010  * Niscan/GS  lor  Windows 235. 

The  Complete  PC 

IN21 10  Complete  Page  Scanner 

w/ WordScan  OCR  Software 525. 

Z-NIX 

IN1013/15  * SuperMouse  II  (bus)  w/Win  3.0 . 89. 
INI 003/5  * SuperMouse  II  ser)  w/Win  3.0  89. 

IN  1023/5  * SuperMouse  II  (PS/2)  w/Win  3.089 


MONITORS 

NEC 

MT0020 

Multisync  2A 

429. 

MT0070 

Multisync  3D 

625. 

MT0060 

Multisync  GS2A 

229 

Various 

MT0320  Samtron  Super  VGA  Color  . . 


ENTERTAINMENT  & 
EDUCATION 


UnMouse 


N3/SX  Notebook 


(Leading  Edge)  The  Leading  Edge  offers 
you  convenience  and  portability  with  this 
compact  notebook  computer.  Features 
include  a powerful  386SX  dual  speed 
16-20  MHz  microprocessor,  a 40MB 
hard  drive,  and  enough  memory  for  a 
variety  of  jobs  including 
spreadsheet  and  graphical 
applications  A rechargeable 
battery  gives  you  2.5  hours 
of  computing  time 
Whether  you're  in  the 
office  or  on  the  go.  the 
N3/SX  Notebook  meets  all 
your  needs  CP0100  $2395. 


Leading  Edge 
Model  D3/SX 


.329 


MT0280  PanaSync  C/381 14'  VGA  Color  .369. 
MT0240  Sony  14"  Multiscan  CPD-1304  .675 


Artworx 

EN2113/5  Bridge  6.0 27 

Centron 

EN1073/5  Casino  Master 39. 

Entertainment  On  Line 

EN2014  Lottery  Tracker  & Wheeler  4.0  29. 

Masque  Publishing 

EN1384  Blackjack  39. 

MECC 

ED051 4/04  Word/Number  Munchers ea.29. 

Microsoft 

EN1473/5  * Entertainment  Pack 27. 

EN0043/5  * Flight  Simulator  4.0 39. 

PC  Globe  Inc. 

BS1834  PC  Globe  4.0 39. 

BS1844  PC  USA  2.0 35. 

Personal  Training  for  Windows 

ED2343  * Excel  Advanced  Spreadsheets  .59. 

ED2323  * Excel  Beginning  Spreadsheets  49. 

ED2363  * Excel  Business  Graphs 59. 

ED2333  * Excel  Intermediate  Spreadsheets  59. 

ED2373  * Excel  Macros 59. 

ED2353  * Excel  Powerful  Spreadsheets 59. 

ED2423  * PageMaker  Beginning 49. 


— 


(Leading  Edge)  Combined  power  of  32-bit 
processing  and  the  economy  of  16-bit  ISA 
peripherals  gives  you  compatibility  with  all 
current  software  find  future  32- bit  software. 
Features  indude:  40MB  hard  drive;  3.5"  and 
5.25"  floppy  drives;  2MB  of  BAM 
expandable  to  4MB  on  the  motherboard 
with  a maximum  system  configuration  of 
16MB.  101 -key  keyboard.  SuperVGA 
1024x768  anaiog/TTL  video  controller 
and  14"  color  monitor;  mouse  port  and 
mouse;  two  25-pin  serial  ports  and  one 
parallel  port.  MS-DOS  and  Basic; 

Microsoft  Windows  3.0; 
20-month  warranty. 
BN0090  $1595. 


KX-P1124i 


(Panasonic) 

Panasonic  KX  PI  124i 


360  dpi 


$299. 


EZ 

indude:  a 
as  rear,  bottom, 
excellent  print  quality  with 
resolution  Includes  a two-year  limited  parts  and 


FREE  CATALOG! 

We  carry  more  than  1200  PC  solutions  including  all 
the  latest  releases  and  updated  versions.  Just  fill  in 
the  information  requested  below  and  well  start 
your  free,  one-year  subscription  to  the 
MicroWAREHOUSE  catalog. 


Fm  Kerry,  call  me  at: 


1-800-367-7080 


(Micro Touch  Systems,  Inc.)  Use  the 

most  intuitive  pointing  device  ever 
designed — your  own  finger.  Introducing 
the  UnMouse  by  Micro  Touch.  It  features 
a touch  sensitive  glass  tablet  with  one 
million  touch  points  that  respond  instantly 
for  truly  outstanding  graphics  capabilities 
Unique  templates  allow  you  to  execute 
function  keys  directly  from  the  tablet. 
IN0810  $165. 


( 1-800-DOS-7080) 

Inquiries;  908-370-0518  Fax#:  908-905-5245 
Order  Toll-Free  24  Hours  a Day,  7 Days  a Week 

f~Fr««  Micro  Warehouse  Catalog  Subscription  1 PM  1 12 

1690  Oak  Street,  P.O.  Boa  3014.  Lakewood.  NJ.  08701-3014 

FBI  out  and  mail  this  coupon  lo  receive  a free,  one-year  subscription  to  the  MicroWarehouse  catalog. 


State 


(Expect  to  receive  your  next  issue  within  4-6  weeks) 
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INPUT  DEVICES 
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FX0100  Satisfaxtion  Classic  PC/XT 389. 

PowerUser 

MM0630  Sendfax  24/48 68. 

MM0640  Sendfax  24/96  85. 

MM0680  Send/Receive  fax  24/96  183 

MM0650  2400  Mini  Ext  85. 

MM0670  2400  B Plus  Ini  149 

Practical  Peripherals 

MM0390  9600SAExt  465 

MM0160  PM2400SAExt  w/MNPLvl.5  209 

Prometheus 

MM0610  ProModem  24/96BSR  218 

MM0700  ProModem  9600  Plus  599 

MM0790  ProModem  Ultima 750 

MM0940  ProModem  2400  Plus  159 

The  Complete  PC 

FX0060  The  Complete  Communicator 295. 

FX0040  The  Complete  Fax/9624  239. 

Zoom  Telephonies 

MM0690  HC2400S  w/9600  Sendtax  Int 95. 

MM0660  MX2400S  w/9600  Sendfax  Ext  119 

MM0600  Modem  V42bis  2400  Ext 155 

MM0820  V.32  Turbo 455 


3-Com 

NT0060 

Artisoft 

Ethernet  1 1-Single  User 

.199 

NT0110 

Lantastic  2 MBPS  Adapter  Card 

149 

NT0145 

Lantastic  Ethernet  Starter  Kit 

498 

NT0150 

Lantastic  Ethernet  Adapter  Card 

225 

cc:  Mail, 

Inc. 

NT0164 

* cc:  Mail  lor  Windows  1.0 

.335. 

Intel 

NT0204 

NT0030 

Lansight  2.0 

Intel  Netport  Print  Server 

.287. 

499 

Sitka 

BS0535 

Flashcard  

.149. 

BS1 973/5 

Xircon 

D0ST0PS  Network  Bundle 

.155. 

NT0040 

Pocket  LAN  Adapter  Ethernet  BNC  395. 

point 

IN2l30  Mouse  Pen  Professional 65. 

Caere 

IN0984R  * The  Typist  (AT) 389 

IN0994R  * The  Typist  (PS/2) 389 

CH  Products 

IN0910  FlightStick  with  Falcon  2.0 45. 

Fifth  Generation 

IN0900  Logical  Connection  Plus 439. 

Kensington 

IN0860/50  Expert  Mouse  (bus/ser) 115/109. 

Logitech 

IN1070  Scanman  256 299. 

IN2250  T rackman  Portable  99 

Marstek 

IN  1040  M-800  Scanner  w/OCR 205 

IN  1020  M-105  Plus  Scanner  w/OCR 149. 

IN2000  *M-800W  Scanner  w/lmage-m  199. 


WideAngle  2.0 

(Attltash  Software) 

Simplify  DOS-to-Windows  migration. 
Eliminate  desktop  clutter.  WideAngle 
expands  desktop  to  nine  screen-sized 
workspaces.  Spread  applications  out  into 
workspaces... each  only  a click  or  hot  key 
away  XRAY  View  "sees  through" 

I windows  clutter  to  find  hidden  apps/icons. 
1 Customize  hotkeys,  auto-launch  groups, 
and  workspaces.  UT1754  $65. 


MfcrdWRHBHCUSE  cmscx  cut  cun  mass! 


Canon  BJ  - 300  and  BJ  - 330  Bubble  jet  printers 

(Canon)  Choose  from  two  cost  - effective  printing  solutions  for  razor  sharp, 
laser  - quality  output,  at  prices  that  won't  break  your  budget  Introducing  the  BJ  - 
300  and  BJ  - 330  from  Canon  and 
Micro  Warehouse.  Both  print  on  almost 
any  kind  of  paper,  up  to  8 - 1/2"  x 14". 
including  transparencies,  and  the  wide 
carriage  BJ  - 330  handles  paper  up  to 
1 1"  x 17". 

Canon  BJ  - 300  PR2240  $459. 

Canon  BJ  - 330  PR2230  $599. 


Personal  Training  for  Excel  and  PageMaker 

(Personal  Training  for  Window*) 

These  award  - winning  tutorials  are  just  like  having  your  own  private  tutor  talk 
you  through  your  software  Choose 
the  most  suitable  level:  beginning, 
intermediate  or  advanced.  Each 
module  takes  about  90  minutes. 

Products  include  Windows  tutorials 
for  PageMaker.  Excel,  and  Basics  for 
Windows.  Lotus  1 -2-3  and  more  to 
come  in  '92.  Excel  Beginning 
Spreadsheets  ED2323  $49. 

PageMaker  Beginning  ED2423  $49. 


Pizazz  Plus 

(Application  Techniques,  Inc.)Pizazz  Plus 
is  a full-featured  screen  capture,  print  and 
export  utility.  Capture  your  MS-DOS 
application,  text  or  graphics  including 
Microsoft  Windows  3.0  from  any  VGA. 
Extended  VGA.  EGA  or  other  graphics 
adapter.  Direct  file  support  for  afi  popular 
desktop  publishing  software  is  also 
provided.  Crop  images,  adjust  shading, 
size,  rotation  and  page  placement.  Best 
screen- capture  program.  PC  Magazine 
“Editor  s Choice  BS0204  $65. 


Targus  Premier  Leather  case 

(Targus)  This  luxurious,  feature  rich.  leather  briefcase  from  Targus.  offers  four 
fully-lined  document  sections,  a 
padded  computer  compartm- 
and  portfolio  section  which 
features  disk  pockets,  pen/ 
pencil  and  business  card 
holders  and  miscellaneous 
pouches  Treat  yourself  to 
traditional  leather  styling  and 
worldwide  quality.  AC2340 
$169. 


ACT!  2.1 

(Contact)  ACT!,  the  best  selling  contact 
manager,  is  a powerful  yet  easy  to  use  PC- 
based  program  that  provides  the  database, 
scheduling  and  word  processing  functions  most 
needed  to  organize  the  day-to-day  activity  of 
business  people  ACT!  is  now  available  in 
Single-User  BS1064  $215.  Network  Server 
Plus  One  BS3504  $355  and 
5-User  network  versions  BS3514  $799 


M-6000CG  ColorArtist 
Scanner  w/OCR 

(Marstek)  Marstek  has  combined  color 
and  true  gray  scale  scanning  technology 
together.  Scan  at  200  DPI  and  capture 
up  to  262. 144  colors  in  super  color 
mode.  In  the  mono  mode,  you  can 
capture  images  at  400  dpi  with  64  gray 
scales.  Now  bundled  with  ScanKit 
Color  Utility  S/W.  Rainbow  Paint  S/W 
and  Perceive  OCR.  IN2070  $499. 


OPTIMA  96 
smartmodem 

(Hayes)  Great  Value!  Optima  96  offers 
the  best  of  both  worlds  • you  don't  have 
to  choose  between  price  and  quality. 
OPTIMA  96  delivers  the  price  you  want 
and  the  quality  features  you  need  And,  it 
comes  with  free  communications 
software  and  other  special  offers  to  give 
you  a complete,  value-packed  communi- 
cations solution.  MM0930  $499. 

ED2273  * PageMaker  Intermediate 59. 

ED2283  * PageMaker  Tips  and  Techniques  49. 

ED2243  * Windows  3.0  Getting  Started  49. 


DESKTOP  PUBLISHING  & 
GRAPHICS 


Adobe 

Adobe  Fonts  (various) Call. 

PR1594  * Adobe  Type  Manager  ..  . 59. 

GR2094  * TypeAlign 65 

Aldus 

GR2053/5/4  * PageMaker  4 0 489/535 

GR2174  * Persuasion  2 0 335 

Application  Techniques.  Inc. 

GR2134  * PictureE/e  10  95 

BS0204  Pizazz  Plus  20  65 

ArtRight 

* Image  Portfolio  (various)  85. 

Atech 


GR2763/5  * Pub.  Powerpak  for  Windows  55. 
GR2773/5  Pub.  Powerpak  for  WordPerfect  55 


Berkeley  Systems 

GR1994  * Alter  Dark  for  Windows 29 

Broderbund 

GR1564  New  Printshop 35. 

GR0064  New  Printshop  Companion  29. 

Caere  Corporation 

GR1984  * Ommpage  386  3 0 479 

GR2114  * WordScan+ 669. 

Computer  Associates  Int'l 

GR1823  *CA  Cricket  Graph  1.3 85. 

Corel  Systems 

GR0543/5  * CorelDRAW!  2.0 369 

Custom  Applications 

GR1945  Freedom  of  Press  Light  2.5 55. 

hDC  Computer  Corp. 

BS3114  * Icon  Designer 35 

Icom  Simulations 

GR1854  * Intermission  32. 

Micrografx 

GR1773/5  ★ Charisma 344 

GR2783/5  * Designer  3.1  485 

Microsoft 

BS2304  * Powerpoml  for  Windows  315. 

GR2830  * Microsoft  Publisher  lor  Windows  129. 

New  Visions  Technology 

GR0823/5  * Presentation  Task  Force 134. 

Power  Up  Software 

GR0884  Express  Publisher  2.0 99 

Software  Publishing 

GR2303/5  Harvard  Graphics  3.0 415. 

Timeworks 

GR2334  Publish-lt!  2.0 135. 

WordPerfect 

GR1194  DrawPerfect  1 1 269 

Xerox 


GR1574  * Ventura  Pub.  Gold  3.0  f/Win  559. 

ZSoft 

GR0634  PC  Paintbrush  IV  Plus  119. 

GR2024  * Publisher's  Paintbrush  2.0  ..  299 


CAD  PRODUCTS 


American  Small  Business  Co. 

CA0023/5  Design  CAD  3D  31 
CA0203  Design  CAD  5.0 


AutoDesk 

CA0173/5  Autosketch  3.0 

Computer  Easy 

CA01 53/5  Dream  House  Professional 47 

Foresight  Resources 

CA0124  w Drafix  CAD  for  Windows  3.0  435. 

Generic  Software 

CA0074  Generic  CADD  5.0 285 

IMSI,  Inc. 

GR2384  TurboCAD  Release  2 89. 

MathSoft 

CA0193/5  MathCAD  3.0 315. 


Abacus 

UT1684  ♦ Becker  Tools  2.0 76. 

Absolute  Solutions 

FN0283/5  * Computerized  Classic  Accounting  169. 

FN0553/5  * Evolve  129. 

AddStor 

UT2194  SuperStor  85. 

Alpha  Software 

BS2164  Alpha  Four 309 

Artworx 

BS4094  Graftek 85 

Ashton  Tate 

BS0773/5  dBASE  IV 1 1 485 

Attitash  Software 

UT1754  ★ WideAngle  2.0 65 

AutoMap,  Inc. 

BS5224  AutoMap  59 

Avery 

GR0804  Label  Pro  Laser 45. 

Borland  International 

BS0214  Paradox  3.5 519. 

BS3044  QuattroPro 3.0 319 

Brown-Wagh 

FN0424  * Service  Industry  Accounting  295 

Buttonware 

BS5134  PC  File  6 0 85 

Campbell  Services,  Inc. 

BS3584  * OnTime  for  Windows  75 

Career  Design  Software 

BS4034  Career  Design 59. 

Central  Point  Software 

UT2064  Central  Point  Anti-Virus  79. 

UT2133  PC  Tools  7 0 109 

Chipsoft 

Turbo  Tax  for  DOS  Personal/1040  Call. 

Chronologic  Corp. 

UT0584  Instant  Recall 62 

Contact  Software  Int’l 

BS1064  ACT'  2 1 225 

BS3514  5-User  Network  Version 799 

BS3504  Network  Server  Plus  One 355. 

DacEasy  Inc. 

FN0014  Dac  Easy  Accounting  4 1 85 

FN0024  Dac  Easy  Bonus  Pak  4.1 129. 

Dariana  Technology 

UT 1 904  System  Sleuth  Pro  3.0 85 

UT1704  * Win  Sleuth  10  85 

Datastorm  Tech. 

CM0424  PR0C0MM  PLUS  2.01  65. 

DCA/Crosstalk  Communications 

CM0284  Crosstalk  Communicator 59. 

CM0194  * Crosstalk  for  Windows  12  129. 


Davidson  & Associates 

EN0024  Monologue  99 

Delrina  Technology 

BS0853/5  PerFORM  Designer  & Filler  2.1 90. 

BS2604  * PerFORM  PRO  149. 

FX0154  * WinFax  Pro  2.0  75. 


MICRO  WAREHOUSE  * 

1690  Oak  Street,  P 0 Box  3014,  Lakewood.  NJ  08701 

©1991  Micro  Warehouse  Inc 

■ Visa  and  Mastercard  accepted 

■ Your  credit  card  will  not  be  charged  until  your  order  is  sfupped 

■ Purchase  orders  subject  io  credit  approval 

■ All  products  covered  by  120  day  ltd  warranty' 

'Defective  software  replaced  immediately 
Hardware  replaced  or  repaired  at  our  discretion 

■ Connecticut.  New  Jersey  and  Ohio  residents  add 
appropriate  sales  tax 

■ Orders  lor  m-stock  items  placed  by  7 00  p m (E) 
weekdays.lbamng  system  failure,  etc ) ship  overnight  by 
Airborne  Express  (Some  areas  require  an  extra  day) 

■ Shipping  charge  S7  per  order  up  to  7 its  )1  per  ib  above  7 lbs 

■ UPS  ground  service  also  available  upon  request -S3  per  order 
UPS  orders  placed  by  3:00p  m (E)  weekdays,  ship  same  day 

■ Actual  freight  charges  apply  for  computers,  hard  disks. 
Bernoulli's,  tape  back  ups,  monitors  and  UPS  printers 

■ Alaska,  Hawai  i outside  continental  U S . 

AP0/FP0  call  for  information 

■ Hem  availability  and  price  subiect  to  change  without  notice 

■ Software  is  not  copy  protected,  except  where 
marked  by  asterisk 

■ We  reserve  the  right  to  limit  quantiles 

■ Please  indicate  disk  sin 


Copyrighted  material 


Lotas  1-2-3  for  Windows 
(Lotas)  Lotus  1-2-3  has  all  the 
great  features  you've  been  waiting 
for.  WYSIWYG  display.  Multiple 
windowing.  Pull-down  menus. 
Dialog  boxes.  Context  sensitive 
windows  help.  Graphs  hot  linked 
to  spreadsheets  and  much  more. 
BS5253/5  $399. 


Norton  Desktop  for  Windows 
(Symantec) 

Norton  Desktop  for  Windows  is  the 
only  complete  Windows  file  man- 
agement and  utilities  solution  for 
the  everyday  user.  Includes  the 
fastest,  most  automated  backup 
program  for  Windows. 

UT2183  $99. 


AUT^MAP 


AutoMap 

(AutoMap  Inc.)  Before  you  head 
down  the  road,  check  with 
AutoMap.  the  colorful,  computer- 
ized road  atlas  for  PCs.  with  map 
displays  and  trip  instructions.  Just 
tell  AutoMap  where  you're  going 
and  it  will  plan  out  your  route  for 
you.  BS5224  $59. 


Computerized  Classic 
Accounting 

(Absolute  Solutions)  This  powerful 
accounting  program  includes  General 
Ledger.  Accounts  Payable.  Accounts 
Receivable.  Inventory  Control  and  Control 
and  Payroll.  It  features  fast  data  entry, 
complete  journals,  customized  invoices 
and  statements,  check  printing.  W2  and 
1099  preparation,  graphing  and  flexible 
financial  reporting.  Since  CCA  documents 
are  active  Microsoft  Excel  spreadsheets, 
analysis  capabilities  are  virtually  unlimited. 
FN0283/5  $169. 

Fisher  Idea  Systems 

BS3543/5  IdeaFisher  3.1  399. 

BS3574  Strategic  Planning  Plug-In  Module  65. 

Fifth  Generation 

UT0724  Direct  Access  51 62. 

Fox  Software 

BS0705  Foxbase  + Dev  System  2.10 189. 

BS4065  FoxPro  2.0 459. 

GeoWorks 

OP0064  GeoWorks  Ensemble 125. 

Gibson  Research 

UT0874  Spinrile  II  2.0 65. 

Great  American  Software 

FN0264  Money  Matters 51. 

FN0215  One-Write  Plus  Acct.  System 189. 

hDC  Computer  Corp. 

UT1944  ★ FileApps 75. 

UT1634  ★ FirstApps 55. 

UT0644  * Windows  Express  3.0 55. 

Helix 

BS3154  * NetRoom  Single  User  2.0 49 

Hewlett-Packard 

BS2783/5  * New  Wave  3.0  lor  Windows  .109 

Infinity  Software 

BS5364  * Wlnvoice 165 

Inset  Systems 

UT 1614  HiJaak  2.02 99 

Intuit 

FN0164  Quicken  4.0 * 37. 

FN0434  QuickPay 30 

Lotus 

BS0344  Agenda  1 01  49 

BS3174  Agenda  20  288 

GR0864  Ami  Pro  1 2 299 

BS4073/5  Lotus  1 -2-3  Rel  2 3 339 

BS2433/5  * Lotus  1-2-3  Rel  31  405 

BS5253/5  * Lotus  1 -2-3  lor  Windows  399 


Evolve 

(Absolute  Solutions) 

Evolve  takes  data  from  almost  any 
accounting  program  — Macintosh.  IBM 
PC.  mini  or  mainframe  — and  transforms 
it.  allowing  you  to  create  customized 
output  of  all  kinds,  including  budgets, 
charts,  comparisons,  flexible  financial 
reports,  business  ratios  and  graphics. 
Running  under  Microsoft  Excel.  Evolve  is 
the  perfect  tool  for  financial  analysis  and 
report  writing.  FN0553/5  $129. 


BS3973  Lotus  Graph  Writer  II 335. 

BS2654  Lotus  Works  1.0 95. 

BS2323/5  Symphony  2.2 515. 

1 1 1 0?4  4 AutoMenu  4.7 - 38. 

mBAIIen 

BS5164  The  Daily  Plan-it! 65. 

Metro  Software 

UT0563/5  LaserTwin  Ail-in-One 115. 

Metz  Software 

UT1804  * File  F/X 75. 

Microcom 

CM0084  Carbon  Copy  Plus  6.0 115. 

UT0894  VirexPC 78. 

Micro  Logic 

BS5124  InloSelect  2.0 89. 

Microrim 

BS3493/5  Personal  RBase 99. 

Microsoft 

OP0113/5  DOS  5.0  Upgrade 59. 

BS3254  * Excel  lor  Windows  3 0 309 

FN0464  * Microsoft  Money  lor  Windows  . 45. 

BS41 03/5  * Office  lor  Windows  20.  485 

BS2733/5  * Productivity  Pack  39 

BS2704  * Project  for  Windows  1 0 445 

BS2253/5  * Windows  3 0 90 

BS1954  * Windows  Developer's  Tool  Kit  315 

WP0043/5  Word  5 5 209 

WP0374  * Word  for  Windows  11  309. 

BS5324  * Microsoft  Works  lor  Windows  129. 

BS0173/5  Works  20 95 

Microsoft/Helix 

BN0043/5  DOS  5.0/Netroom  Bundle 99 

Multisoft  Corporation 

UT0554  PC-Kwik  Power  Pak  2.1 70. 

Niles  & Associates 

BS3444  EndNote 95. 

Nolo  Press 

BS0124  Willmaker  4.0 — 35. 


1U=k\'J 


ProModem  2400  Plus 
(Prometheus)  ProModem  2400 
Plus  is  the  most  competitively 
priced  2400  bps  data  modem 
package  available.  Supports 
V.42bis/MNP-5  data  compression 
and  error  correction.  Includes  com- 
munications software  MM0940 
$159. 


Microsoft  Solution  Series  

(Microsoft)  Why  waste  time  learning  software'*  The  powerful,  easy-to-use  products  in 

the  Microsoft  Solution  Series  - Microsoft  Money.  Microsoft  Publisher,  and  Microsoft 
Works  for  Windows  - can  cut  your  learning 
curve  while  giving  you  professional - 
looking  results.  Microsoft 
Money  for  Windows 
FN0464  $45. 

Microsoft  Publisher 
for  Windows  GR2830 
$129. 

Microsoft  Works  for 
Windows  BS5324 
$129. 
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Norton-Lambert 

CM0434  Close-Up  LAN 550. 

CM0503/5  * Close-Up  4.0  lor  Windows  & DOS  119. 

Numbers  & Co. 

UT2125  * Whiskers  3.01 19. 

Okna  Corporation 

BS3124  * Desk  Top  Set 79. 

Peachtree  Software 

FN0233/5  Peachtree  Complete  III  5.0 145. 

FN0253/5  Peachtree  Cmpl.  Ill  Bonus  Bdle ....  215. 

Polaris 

BS2894  * PackRat  4.0  259. 

BS2934  ★ PackRat  3.0  Network  Pack 429. 

Precision  Software 

BS1874  ★ Superbase  4 Windows 410. 

Prisma  Software 

UT1044  * Your  Way 129. 

QMS 

BS1624  * Ultrascript  PC  Plus  2.1  279. 

Qualitas 

UT0683/5  386Max  5.1  75. 

UT1673  BiueMax 84. 

Quarterdeck  Office  System 

BS0163/5  DESQview  2 4 79. 

BS1043/5  DESQview  386  2.3  129 

EX1 103/5  * QEMM3865.1  61. 

Que  Software 

WPQ544  RightWriter  4 0 52. 

Reality  Technologies 

FN0124  Wealthbuilder  1 1 95 

FN0334  WeaUhStarter  1 0 35 

Reference  Software 

WP0334  Grammatik  IV  20  55. 

WP0514  * Grammatik  Windows 55. 

SitBack  Technologies 

BS3554  * SitBack  for  Windows 79. 

Softlogic  Solutions 

UT0073/5  Disk  Optim.  Tools  w/  Data  Guard. ..  35. 

Software  Directions 

UT1914  Print  Q 5.0 85. 

UT0884  PrintQ  LAN  285. 

Software  Publishing 

WP0463/5  Professional  Write  2.2 160. 

WP1523/5  * Professional  Write  Plus 165. 

Software  Ventures  Corp. 

CM0524  * MicroPhone  II  2.0  lor  Windows  205. 

Spinnaker  Software 

BS1923/5  BetlerWorking  Eight-In-One 32. 

BS3604  * PFS.Window  Works 125. 

BS1134  The  Resume  Kit 29. 

Symantec 

WP1573/5  * Just  Write  1.0 129. 

UT21 54  Norton  AntiVirus  1 .5 85. 

UT2183  * Norton  Desktop  lor  Windows  99 

UT0054  Norton  Util  Advanced  6.0  115. 

UT2153  * Norton  Backup  Wmdows/DOS  . 85. 

BS4013/5  Q&A4  0 255. 

BS3723/5  ★ On  Target  10  255. 

Teleware 

FN0414  * M Y 0 B 135. 

Timeslips  Corp. 

BS0133/5  Timeslips  III  4.0 189. 

Touchstone 

UT0734  Check  It!  3.0 85. 

Traveling  Software 

UT0394  Laplmk  III 89. 

UT2014  * WinConnect  1 .0 65. 

Vertisoft 

UT0904  Double  Disk 62. 

WordPerfect  Corp. 

WP0363/5  WordPerfect  5.1  249. 

WP0504  LetterPerfect  1 0 129. 

WordScience 

WP0483/5  Definitions  Plus 65. 

WordStar  U.S.A. 

WP1604  ★ Correct  Grammar  tor  Windows ..  59. 

WP1614  ★ WordStar  lor  Windows 279. 

XTree  Company 

BS3243N5  ViruSate  4.5 55. 

UT1874  XTree  Gold  2.0 92. 


LANGUAGES 


Asymetrix 

...289. 

Borland  International 

LN1654 

Borland  C++ 2.0  Prol 

.329. 

LN1664 

♦ Object  Vision  lor  Windows  ... 

95 

LN0443/5 

* Turbo  Pascal  for  Windows .... 

...129. 

Microsoft 

LN0074 

C Compiler  6.0 

315 

LN0043/5 

QuickC  2.5 

bb. 

LN1674 

Visual  Basic 

129 

Nantucket 

LN1444 

Clipper  5.1 

...510. 

Solution  Systems 

LN0433/5 

Brief  31  for  DOS 

179 

Spinnaker  Software 

LN1464 

* Spinnaker  Plus 

.269 
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Manufacturer's  suggested  list  price.  Dealer  prices  may  vary. 


The  Kodak  Diconix  180si  printer, 
new  from  the  innovator  in  portable 
printers.  It's  more  printer  than 
ever,  with  more  value  than  ever, 
but  even  less  weight  than  ever. 

It's  the  latest  in  portable  printers  from 
the  people  who  started  it  all!  The  new 
DOS-Compatible  Kodak  Diconix  I80si 
printer  is  even  easier-to-use, 
and  offers  still  more  fonts.. . yet 
actually  weighs  less.  And  you 
get  all  the  features  that  made 
Diconix  printers  what  they 
are  today,  including  both 
tractor  feed  and  single  sheet  paper 
handling,  plus  the  silent  reliability  of 
ink  jet  technology.  All  in  a footprint 
that's  smaller  than  a sheet  of  paper! 

And  now  the  value  is  greater  than 
ever:  with  a suggested  list  price  of  only 
$399'(U.S.)  for  the  complete  package, 
the  I80si  printer  is  a sensational  buy! 
For  more  information  and  the  name 
of  a dealer  near  you  in  the  U.S.  and 
Canada,  call  I 800  344-0006. 
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DESKTOP  LASERS 


pany's  first  portable  thermal  printer.  At  8 
pounds  and  $1,295  retail,  this  is  not  ex- 
actly a featherweight  portable.  Its  per- 
formance is  not  lightweight,  either.  This 
6-page-per-minute  printer  with  HP  PCL  4 
is  a powerful  portable  that  can  outgun 
many  of  its  bigger,  heavier,  and  more 
expensive  brethren. 

Mannesmann  Tally  has  also  brought 
out  a 10-ppm  desktop  laser  printer,  which 
is  based  on  the  Konica  engine  and  carries 
a list  price  of  $3,195.  It  includes  PCL  4 
and  the  Microsoft  Interpreter  PostScript 
emulator. 

REELS  OF  INK 

The  portable  MT735's  speed  is  the  result 
of  an  ink  reel,  which  looks  like  a roll  of 
carbon  paper.  The  sheet-wide  reel  spins 
while  it  melts  ink  on  the  paper,  and  it  can 
perform  this  procedure  as  fast  as  it  can 
move  the  paper  past  the  mechanism.  On 
PC  Magazine  Labs’  speed  tests,  the 
MT735  churned  out  text  at  a healthy  clip 
of  6.3  ppm  in  PCL  mode.  Graphics  speed 
was  also  good,  at  1 .4  graphics  pages  per 
minute. 

Because  the  printer  uses  each  print  reel 
only  once,  print  quality  is  excellent.  The 
drawback  is  that  you  get  just  1 50  pages 
before  you  must  replace  the  reel.  But  since 
a five-pack  of  extra  ink  rolls  retails  for 
$75,  excessive  printing  won’t  get  too 
expensive.  The  only  drawback  is  that  the 
extra  print  rolls  cut  down  on  the  ma- 
chine’s portability;  although  light,  they 
will  take  up  space  in  your  suitcase,  and 
you  have  to  remember  them. 

The  MT735  measures  2 by  1 1 by  9 
inches  and  weighs  8 pounds  with  its  115- 
volt  battery  adapter  attached.  It  has  a 


manual  top  feed  and 
a built-in  papercas- 
sette,  1MB  of 
RAM,  a parallel 
port,  and  four  resi- 
dent emulations 
including  Epson 
LQ,  HP  DeskJet, 
IBM  Proprinter, 
and  PCL  4.  It  ac- 
cepts downloaded 
fonts  in  HP  Laser- 
Jet II  format  (up  to 
178K)  and  prints  in 
portrait  and  land- 
scape modes.  The 
four  resident  fonts 
include  Courier, 
Math8,  Swiss  Proportional,  and  Timor. 
Courier  and  Math8  are  multiple-pitch, 
and  the  others  are  1 2-point  typefaces.  Un- 
fortunately, there  is  no  PostScript  up- 
grade available. 

NICE  AND  QUIET 

Because  it  is  a thermal  wax  transfer 
printer,  the  MT735  is  also  very  quiet 
(rated  at  45  dB).  If  you  can  find  the 
space,  you  can  print  on  an  airplane  with- 
out disturbing  the  other  passengers.  Bat- 
tery life  is  claimed  to  last  150  letter- 
size  pages,  but  we  found  that  it  could  print 
more  than  that. 

Paper  loading  is  easy,  and  the  MT735's 
paper  cassette  can  accommodate  up  to 
about  80  sheets  of  paper.  The  top  panel 
has  five  buttons  for  power,  on-line,  print 
quality,  form-feed,  and  copy  (which  will 
output  the  last  printed  page).  Five  LEDs 
indicate  Battery  Check,  Charger  Active, 
Ribbon/Paper,  Power,  and  On-Line.  With 
many  portable  printers,  changing  the  setup 
is  not  so  easy.  But  with  the  MT735,  if  you 
don’t  mind  rolling  up  your  sleeves  to 
figure  out  a few  DIP  switch  settings,  you 
won’t  get  perturbed  when  you  try  to  change 
fonts.  If  you  ever  get  confused,  you  can 
always  print  a status  page,  which  gives  the 
correct  settings  for  all  fonts  and  emula- 
tions. 

PORTABILITY 

When  compared  with  previous  portable 
printers,  the  MT735  holds  its  own  with 
any  of  them;  it  also  has  some  of  their 
drawbacks.  The  MT735  is  not  as  bulky  as 
the  Canon  BJ-lOe  (reviewed  November 
1 3, 1 990);  it  is  faster  and  lighter  and  has  a 
comparable  print  quality.  It  also  costs 

NOVEMBER  26.  1991  PC  MAGAZINE  BH 


CHECK 

WRITING 

HASSLES? 

Use  One  Check  Form 
For  All  Of  Your 
Bank  Accounts! 


Avoid  expensive  forms,  unrealistic 
lead  times,  excessive  form  handling, 
and  time-consuming  check  signatures. 


rs  products  let  you  print  the 
wholecheck,  including  headings,  logo, 
signatures,  and  MICR  (Magnetic  Ink 
Character  Recognition)  check  numbers 
and  bank  account  information. 

CHEQsys  solutions  already  let  you  print 
MICR  checks  using: 

• Microsoft  Windows 

• ACCPACPIuswithSoftPortsArcFORM 

• HP  LaserJet  and  others 

• Delrina  PerFORM 

• Intuit  Quicken 

• AFP 

• Minicom  Property  Management 

• Tymlabs  Formation 


MKDM. 


CHEQsys  also  offers: 

• Integration  Products  & Services 

• Quality  Control  Products  & Services 

• High-security  Check  Forms 


CHEQsys 


Tel.#  (617)621-7194  Fax. #(61 


:.  • (617)  6 
.#(416)4 


Canada:  Tel.#  (416)475-4121  Fax. 


CIRCLE  386  ON  READER  SERVICE  CARD 
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three  times  as  much.  Unlike  the  Kodak 
Diconix  150  Plus  (reviewed  November 
14,  1989),  the  MT735  can  print  on  virtu- 
ally any  standard-size  paper.  It  does  not 
require  a hard-to-find  clay-based  paper, 
but  as  our  graphics  sample  shows,  stan- 
dard-stock paper  is  not  the  best  print  sur- 
face. For  the  darkest-quality  print,  you 


should  find  one  of  the  grades  of  stock 
recommended  by  Mannesmann  Tally. 

10-PPM  DESKTOP  PRINTER 

The  Mannesmann  Tally  MT911  PS  re- 
tails for  $3,195.  This  pretty  piece  of 


NEW  LAMPS  FOR  OLD: 

Are  Recycled  Cartridges  Finally  Worth  Considering? 


You’ll  certainly  save  money. 
One  printer  company  even 
says  toner  cartridges  are  better 
the  second  time  around.  But 
HP  and  IBM  want  used 
cartridges  ground  up,  not 
remanufactured. 

by  Susan  G.  Thomas 

In  the  early  1980s,  cost-conscious 
users  of  dot  matrix  and  daisy  wheel 
printers  bought  $30  ribbon  re-inkers  to 
get  three  or  four  lives  out  of  their  S5 
ribbons.  Often  they  saved  enough 
money  to  pay  for  the  shirts  they  ruined 
when  they  brushed  up  against  the  re- 
inkers. 

The  modem-day  equivalent  is  the 
toner  refill  you  can  buy  for  your  laser 
printer,  but  unlike  ribbon  re-inkers, 
refills  may  actually  make  sense.  For 
$40  to  $50  (half  the  price  of  a new 
cartridge),  you  get  a clean  refurbished 
or  brand-new  drum  surface,  along  with 
a new  load  of  loner.  Do  this  three 
times — about  the  limit  for  reliability — 
and  you  can  push  per-copy  costs  down 
to  a penny  and  a half  per  page.  In 
comparison,  using  a cartridge  just  once 
will  cost  you  up  to  4 cents  a page,  plus 
a penny  a page  for  the  paper. 

Toner  cartridges  are  a big  business. 
BIS  Strategic  Decisions,  a Norwell. 
Massachusetts,  market-research  firm, 
says  15  million  all-in-one  laser  toner 
cartridges  will  be  used  this  year — 
enough  cartridges  to  line  the  1.893 
miles  from  San  Francisco  to  Chicago. 
(At  retail  prices,  that  comes  out  to  $ 1 .4 
billion  dollars  in  cartridges.)  This  high 
number  is  enough  to  panic  environ- 
mentalists if  these  discarded  cartridges 
wind  up  in  landfills,  and  the  hefty  dollar 
amount  should  encourage  business 
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users  to  look  for  ways  to  save  a few 
bucks. 

At  present,  most  used  cartridges  are 
discarded,  rather  than  recycled  or  re- 
manufactured.  According  to  BIS  ana- 
lyst John  Shane.  "No  more  than  2 
percent  of  cartridges  are  returned,  even 
though  companies  will  typically  pay 
$7  to  $ 10  for  an  OEMed  empty  SX  car- 
tridge." 

DRILL  AND  FILL 

The  recycling  or  remanufacturing  of 
laser-printer  toner  cartridges  dates  back 
to  1985.  a year  after  Hewlett-Packard 
Co.  introduced  the  first  LaserJet.  After 
holes  were  drilled  into  the  cartridge, 
residual  loner  was  drained  and  replaced 
with  a fresh  batch,  and  the  cartridge 
was  resold.  This  drill-and-fill  technique 
practiced  by  garage  shops  did  not  take 
into  account  the  wear  on  the  scraper 
blades  and  photoconductor  drums. 
Refilled  cartridges  produced  lower- 
quality  nutpul  than  new  cartridges,  had 
shorter  lifespans,  and  (in  the  eyes  of 
laser-printer  companies)  may  have  ex- 
posed printers  to  damage. 

By  1987.  recyclers  became  more 
sophisticated.  They  disassembled  the 
cartridges,  then  cleaned  and  inspected 
every  part  before  adding  toner. 

By  1990,  replacement  parts,  par- 
ticularly photoconductor  drums,  be- 
came available,  and  refillcrs  became 
remanufacturers.  They  replaced  worn 
parts  instead  of  refurbishing  them,  and 
the  finished  product  was  in  many  ways 
a virtually  new  toner  cartridge. 

HP:  ONCE  IS  ENOUGH 

Many  laser-printer  vendors  won't  have 
anything  to  do  w ith  remanufacturing. 
But  they  will  take  back  old  cartridges 
and  as  a gesture  to  the  environment 
make  a contribution  to  a environmental 
group.  Cynics  will  smugly  point  out 


change  buys  a 10-ppm  Konica  engine- 
based  PostScript-  and  PCL  4-compatible 
laser  printer  with  85  fonts  and  a claimed 
10-ppm  output.  For  $600  less,  of  course, 
you  could  opt  for  the  Mannesmann  Tally 
MT91 1 — which  includes  35  fewer  fonts 
and  no  PostScript.  It’s  your  pick.  Either 
way,  Mannesmann  Tally  has  put  much 


that  another  reason  for  doing  this  is  to 
take  the  cartridges  out  of  circulation 
before  they  fall  into  the  hands  of  the 
refillers. 

Canon  USA  and  HP  won't  remanu- 
facture cartridges;  they  recycle  the 
plastics  and  metals  from  spent  ones 
and  then  sell  the  raw  products.  "We  do 
this  to  maintain  the  quality  of  car- 
tridges that  our  customers  expect.  Our 
recycling  program  is  strictly  not-for- 
profit."  saysCindy  Dwyer,  marketing 
communications  coordinator  for  HP's 
LaserJet  Supplies  and  Accessories 
Division.  HP  pays  for  the  shipping 
costs  of  returned  cartridges  and  do- 
nates $1  per  cartridge  to  the  National 
Wildlife  Federation  or  the  Nature 
Conservancy.  For  more  information, 
contact  HP  at  8(X)-752-0900. 

Other  companies  are  following  in 
HP's  footsteps.  IBM  Corp./Lexmark 
and  Xerox  Corp.  plan  similar  programs 
that  should  be  in  place  by  year's  end. 

QUME:  IT'S  BETTER  THAN  NEW 

Not  all  printer  makers  agree  with  HP 
and  IBM.  Dataproducts  Corp.  (800- 
423-5095 ) and  Qunie  Corp.  (800-42 1 - 
4326)  remanufacture  their  cartridges 
for  resale.  They  pay  up  to  $ 1 0 for  every 
returned  cartridge.  The  latter  company 
coats  the  photoconductor  drum  by  using 
a direct  image  polymer  process,  which 
protects  the  drum  from  toner  wear  and 
tear;  this  process,  Qumc  explains, 
means  that  the  cartridges  remanufac- 
tured in  its  Environmentally  Correct 
Program  have  not  only  a longer  life  but 
improved  quality  as  well. 

Dataproducts  isn't  convinced  that 
drums  can  withstand  multiple  lives,  so 
it  replaces  the  photoconductor  drums 
with  new  drums,  then  remanufactures 
the  other  wearable  parts,  yielding  a 
cartridge  it  says  is  equal  in  quality  to  a 
new  one.  ■ 
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In  the 
last  year, 

Lotus  created 
six  new 
spreadsheets. 

And 

for  what? 


jhtod 


The  new  Lotus  1-2-3  for  Windows. 
It’s  pure  Windows  and  pure  1-2-3. 

Six  new  spreadsheets  that  work  together 
across  a variety  of  platforms  so  that  your  orga- 
nization can  work  together  better  than  ever 
before.  That’s  what  1-2-3®  has  been  up 
to  lately. 

For  starters,  there’s  1-2-3  for  Windows,™ 
a full-fledged  Windows  application 

These  fully  customizable  Smartlcons  give 
you  push  button  access  to  basic  and  advanced 
spreadsheet  functionality.  Just  by  pointing  and 
clicking  the  mouse.  F\>r  example,  sum  a column 
ora  row  or  change  tact  to  bold,  all  in  a single  step. 


with  innovations  that  deliver  a wonderful 
balance  of  power  and  simplicity.  Not  to 
mention  full  compatibility  with  all  earlier 
versions  of  1-2-3. 

But  it’s  not  just  1-2-3  running  on 
Windows.  It’s  1-2-3  taking  full  advantage 
of  it.  For  example,  with  its  innovative  use 
of  Smartlcons,™  you  can  automate  common 
spreadsheet  tasks,  just  by  pointing  and  click- 
ing the  mouse.  Or  create  new  icons  based 
on  your  unique  needs. 

If  you’re  a Windows  user,  you’ll  be 
comfortable  with  its  pull-down  menus, 


‘ 'In  1-2-3  for  Windows, 
Lotus  offers  a true, 
no-compromise  Windows 
applicatim  as  well  as 
outstanding  backward 
compatibility  with  earlier 
versions. 

-PCCOMPITISG.  M/‘ 


' ‘The  new  1-2-3  has  some 
interesting  Windows 
features,  especially  the  icon 
palette'  that  allows  users  to 
build  a customized  set  of 
point-and-clidc  commands. 

That  feature  is  so  handy 
that  Microsoft  and  Borland 
have  quickly  vowed  to 
match  it  in  fidure  versions 
of  their  own  spreadsheets. 
-THE NEW  YORK  TIMES,  mm 
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Revenues 

1986 

1987 

Adventure 

$983 

$2,73S 

SdFi 

$2,367 

$3,597 

Comedy 

$5,623 

$6,388 

Romance 

$3,895 

$3.1 3: 

| ‘31  dialog  boxes,  sizable  windows 

Rgf  and  mouse  support.  What’s 

more,  1-2-3  for  Windows 
delivers  superior  spreadsheet 
Lotusiaa  ■ Publishing  capabilities.  Along 
with  industry-leading  spread- 
sheet technologies  such  as  3D  worksheets, 
Solver  goal-seeking  features  and  external  data 
access  through  Datalens*  Better  still,  if  you’re 
a current  1-2-3  user, 
you’ll  have  instant 
access  to  the  1-2-3 
Classic*  menu  merely 


by  pressing  the  slash  (/)  key.  Which  means 
any  1-2-3  user  will  feel  right  at  home  from 
the  start. 

So  see  why  Lotus*  1-2-3  for  Windows 
is  more  than  a great  Windows  spreadsheet. 
It’s  everything  you’ve  been  looking  for 
in  one. 

For  a free  auto  demo  or  to  order  your 
upgrade,  call  1-800-872-3387,  ext.  6296. 


Lotus  1-2-3  forWmdows 
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Style  Iools  Window  Help 
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Five  Year  Revenues 
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Two  terrific  spreadsheets  for  DOS,  both  distinctly  1-2-3. 

Sure,  the  software  world  is  excited  about  Windows.  But  there’s  also  a world  of  people  committed  to 
DOS.  And  we  haven’t  forgotten  them.  That’s  why  we’ve  continued  to  enhance  the  functionality  of  our  two 
DOS  spreadsheets.  Both  of  which  run  in  a graphical  WYSIWYG  environment,  featuring  full  mouse  support, 
File  Viewer,  Auditor  and  outstanding  publishing  capabilities. 

So,  if  you  want  a fast,  graphical  spreadsheet  that  runs  on  today’s  PCs,  then  1-2-3  Release  2.3  is  for 
you.  If  you’re  a spreadsheet  user  who  needs  technologies  like  3D  and  Solver,  then  1-2-3  Release  3 . 1 + is  the 
way  to  go.  In  either  case,  the  DOS  world  has  never  had  it  better.  For  a free  auto  demo  or  to  order  your 
upgrade  today,  call  1-800-872-3387,  ext.  6297. 


Lotus  1-2-3  for  DOS 


“ With  1-2-3  Release  2.S 
Lotus  has  not  only  made 
it  possible  to  work  mth 
your  spreadsheet  while  it 
displays  fonts  and  graphics, 
but  it  has  made  the  product 
very  fast  at  doing  so! ' 

-INFOWORLD,  5/0/91 


". . . latest  release  of  1-2-3 
for  DOS,  3.1+,  couples 
utilities  from  its  1-2-3 
siblings  with  the  package  's 
inherently  powerful 
three-dimensional 
capabilities. 

-PC  WEEK.  8/5M1 


G1S : <H16> 

Grid  Page-Breaks  Cell-Pointer  Intensity 
1-2-3  Enhanced  Relief  Special  None 


Winter 


BenTs  Mountain  Lodge 


1 990  Seasonal  Peaks  and  Valleys 


Revenues  by  Season: 

1989 

1990 

Spring 

$128,973 

$161,216 

Summer 

386,942 

483,678 

Fall 

157,438 

196,798 

The  power  of  1-2-3.  The  essence  of  Macintosh* 

From  the  time  you  first  click  on  the  1-2-3  icon,  it’s  clear  that  this  version  of  1-2-3  is  a full-fledged, 
no-holds  barred  Mac*  application. 

Although  we  designed  it  from  the  ground  up  for  Macintosh,  we’ve  still  made  it  completely  compati- 
ble with  all  other  versions  of  1-2-3.  Which  means  you  get  complete  file,  format  and  macro  compatibility. 
And  it  includes  features  that  are  uniquely  1-2-3,  such  as  true  3D  technology.  Of  course,  1-2-3  for 
Macintosh  works  with  either  System  6 or  System  7,  and  everything  that  comes  with  it. 

So  see  what  happens  when  the  power  of  1-2-3  w'orks  together  with  the  essence  of  Macintosh.  Lotus 
1-2-3  for  Macintosh  will  be  available  soon.  In  the  meantime,  call  1-800-872-3387, 
ext.  6293.  for  a free  demo  video. 


& Lotus  1-2-3  for  Macintosh 


.a  spectacular  product! 
-JOHNSCIW, 
CHAIRMAN  AND  CEO. 
APPLE  (Vm  TER,  INC 
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Consolidated  Results  tn  Thousan 


North  America 

256.3 

244.1 

2.37.4 

Europe 

2 13.1 

2 10.4 

199.1 

Asia 

144.6 

1 17.2 

122.3 

Australia 

66^_ 

44.0 

49.9 

Total  eSUM(C7..C10) 609J 
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The  1-2-3  spreadsheet  that  fully  exploits  the  graphical  environment  of  OS/2 . 

This  is  the  spreadsheet  that  takes  advantage  of  the  speed,  memory  and  multi-tasking  capabilities 
of  OS/2*  It  delivers  all  the  power  you’d  expect  from  1-2-3,  including  true  3D  worksheets,  file-linking  and 
access  to  external  databases.  Without  compromising  any  of  the  compatibility  concerns  you  may  have. 

Nor  does  it  sacrifice  any  of  your  knowledge  of  1-2-3.  In  fact,  you  can  use  either  the  mouse  or  the 
keyboard,  whichever  you  prefer.  Lotus  1-2-3  for  OS/2  was  also  the  first  spreadsheet  to  introduce  the 
unique  Solver  technology  to  help  you  turn  “what-if  ’ problems  in  your  worksheets  to  “how-to”  solutions. 

So  if  you’re  thinking  of  moving  to  the  world  of  OS/2,  you  needn’t  worry.  We're 
already  there.  For  more  information,  call  1-800-872-3387,  ext.  6294. 
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Lotus  1-2-3  for  OS/2 
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Thanks  to  Us 
midti-uindowing 
capabilities.  1-2-3 for  QS/S 

lets  you  look  at  your 
graphs  and  spreadsheet 
simultaneously.  Whether 
U 's  working  uith  a 3D  file 
or  bringing  in  information  | 
from  actemal  databases 
the  full  pouer  of  1-2-3 
for  OS/2  is  always 
unthin  reach. 
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Worldwide  Food  Corporatioi 

Total  Expenses 


Qtrl 


Qtr2 


Qtr3 


Facilities 

Travel 

Entertainment 

Recruitment 


$19,292 

$18,567 

$28,125 

$29,270 


$26,477 

$21,345 

$24,220 

$27,621 


$19,705 

$17,767 

$29,654 

$35,500 


TOTAL  $95,254  $99,663  $102,626 
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The  spreadsheet  standard,  1-2-3,  optimized  for  UNIX. 

All  the  features  and  functionality  of  Lotus  1-2-3,  the  world’s  most  popular  spreadsheet,  are  there 
for  you  in  the  world  of  UNIX.*  hi  fact,  1-2-3  is  running  on  UNIX-based  workstations  from  leading  hardware 
vendors.  As  well  as  on  PCs  running  either  UNIX  or  XENDOoperating  systems. 

1-2-3  for  UNIX  offers  powerful  analytical  and  presentation  capabilities.  And  it’s  completely  compati- 
ble with  all  versions  of  1-2-3.  Which  means  if  you’re  moving  to  the  UNIX  environment,  your  files,  macros 
and  knowledge  go  with  you.  And  of  course,  our  UNIX  customer-support  team  will  be  there  to  help  you 
along  the  way. 

All  of  which  is  proof  that  Lotus  means  business  on  UNIX. 

For  more  information  on  a specific  platform  or  for  the  name  of  the  Lotus 
Authorized  Reseller  nearest  you,  please  call  1-800-343-5414,  ext.  6295. 


Lotus  1-2-3  for  UNIX 


1-2-3  for  UNIX  lets  you  take 
advantage  of  the  3D 
technology  and  advanced 
file-linking  found  in  other 
versions  of  1-2-3. 
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Lotus  1 -2-3  Worksheet  Window  Graph 
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Lotus  1-2-3.  The  only  spreadsheet  that  works  together  across  all  major  operating  platforms. 

You  could  say  that  1-2-3,  the  language  of  business  for  over  14  million  people,  is  available  in  many 
different  dialects.  All  of  which  understand  each  other.  Which  means  when  you  use  any  version  of  1-2-3, 
you  can  be  certain  you’ll  get  full  compatibility  across  all  platforms.  With  no  hassles  whatsoever.  And  that 
means  working  together  with  complete  data  integrity  and  flexible  worksheet  sharing,  regardless  of  which 
1-2-3  you're  working  with. 

Plus,  we’re  committed  to  enhancing  our  spreadsheets  to  exploit  their  operating  environment  with 
innovations  that  make  them  more  powerful  and  easy  to  use. 

What’s  more,  each  of  our  1-2-3  spreadsheets  is  supported  not  only  by  a host  of 
add-in  applications,  but  also  by  comprehensive  Lotus  customer  service,  including 
24-hour  7-day  a week  toll-free  service?* 

So  call  us  today.  Because  even  though  there  may  be  no  standards  when  it  comes 
to  operating  systems,  there  is  one  when  it  comes  to  spreadsheets. 


Lotus 


© 1991  Lotus  Development  Corporation.  All  rights  reserved.  Lotus.  1-2-3  and  Datalens  are  registered  trademarks  and  Smart  Icon*  is  a trademark  of  Lotus  Development  Corporation; 
Classic  is  a registered  trademark  licensed  to  Lotus  Development  Corporation;  Windows  is  a trademark  of  Microsoft  Corporation;  Mac  ;ind  Macintosh  are  registered  trademarks  of  Apple 
Computer.  Inc.;  OS/2  is  a registered  trademark  of  International  Business  Machines  Corporation;  UNIX  is  a registered  trademark  of  UNIX  Systems  Laboratories.  Inc.;  XENIX  is  a 
registered  trademark  of  Microsoft  Corporation.  •Reprinted  with  the  permission  of  PC  Computing,  September  1991.  **In  Canada,  call  1-800-668-1609. 
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care  into  this  machine  and  has  kept  the 
user’s  needs  in  mind. 

Although  the  Konica  engine  does  not 
have  a single-piece  photoconductor  sys- 
tem, the  MT91 1 PS’s  setup  is  still  quite 
straightforward.  The  documentation  is 
clear  and  concise  and  basically  tells  you 
three  things:  ( 1 ) remove  the  packing  tape, 
(2)  insert  the  toner  bottle,  and  (3)  turn  it 
on.  With  the  drum  and  all  working  parts 
already  in  place,  you  are  ready  to  print; 
it’s  that  easy. 

If  you  want  tochange  any  of  the  default 
settings,  the  front  panel  has  three  buttons 
and  a 16-character  LCD.  with  which  you 
can  easily  view  and  select  emulations,  the 
menu  language,  alarms,  lines  per  inch, 
fonts,  symbol  sets,  copies,  and  more.  You 
can  save  up  to  four  user-defined  setups, 
and  you  can  also  select  I/O  settings,  in- 
cluding data  bits,  parity,  stop  bits,  data 
rate,  and  protocol. 

SPEEDY  P CL 

For  $2,595.  you  can  buy  the  MT9 1 1 with- 
out the  PostScript  option  and  with  PCL  4 
as  the  only  emulation  to  come  standard. 
Epson  FX  and  IBM  Proprinteremulations 
are  available  at  $250  for  the  MT9 1 1 and 


Mannesmann  Tally  MT735 


PCL  scores 

In  Short:  The  only  portable  printer  with 
laser-quality  output,  the  $3,195  Mannes- 
mann Tally  MT735  is  fast  and  quiet,  a 
must-have  for  printing  graphics  on  the 
road.  It  is  based  on  a 6-ppm  thermal  en- 
gine and  comes  with  HP  PCL  4.  but  it 
lacks  a PostScript  upgrade. 


rinters 
DESKTOP  LASERS 


the  MT9 11  PS.  On  our  speed  tests,  in  the 
default  PCL  4 emulation,  the  MT91 1 PS 
printed  text  and  graphics  with  speed  and 
clarity,  turning  out  text  pages  at  9 ppm  and 
graphics  at  2.4  gppm,  and  making  it  the 
fastest  PostScript/PCL  printer  in  PCL  text 
mode  and  the  second-fastest  in  PCL  graph- 
ics mode.  (See  the  performance  test  re- 
sults.) 

Using  the  Microsoft  Interpreter,  the 
MT9U  PS  also  did  very  well  on  our 
PostScript  text  speed  test.  At  8.9  gppm,  it 
came  in  second  among  all  printers  with 
PostScript  as  a standard  option.  On  our 
PostScript  graphics  speed  test,  however, 
the  MT91 1 PS  tied  for  last  place,  with  a 
speed  of  0.3  gppm.  But  you  may  decide 
the  output  is  worth  the  wait:  Graphics 
were  as  smooth  as  the  handle  on  an  old 
man ’s  cane,  and  shades  of  gray  blended  as 
naturally  as  a thickening  fog.  it  is  very  im- 
pressive output  indeed. 

The  MT9 1 1 PS  measures  1 4 by  1 8 by 
24  inches  and  weighs  42  pounds,  it  comes 
with  2.5MB  of  RAM  (expandable  to  a 
total  of  4.5  MB),  a 200-sheet  paper  cas- 
sette, a parallel  and  an  RS-232C  serial 


Mannesmann  Tally 
MT911  PS 


PCL  and  PostScript  scores 

In  Short:  The  Mannesmann  Tally  MT91 1 
PS,  based  on  the  1 0-ppm  Konica  LP31 1 0 
engine  and  the  Microsoft  Interpreter 
PostScript  emulator,  provides  solid 
speed,  good  PostScript-compatible  out- 
put, and  ease  of  use.  At  $3,195,  how- 
ever, it  is  a bit  expensive. 


I 


port,  and  85  resident  fonts.  An  optional 
legal-size  paper  cassette  retails  for  $75, 
and  a 500-sheet  paper  cassette  is  obtain- 
able for  $395.  Also  available  are  two 
additional  interfaces:  An  optional  $250 
AppleTalk  port  and  a $525  four-port  RS- 
232C  kit.  with  5 1 2K  of  RAM  expandable 
to  2MB. 

Optional  $185  Smart  Cards  give  users 
access  to  an  array  of  PCL  4-compatible 
fonts.  You  can  also  use  the  Smart  Cards 
as  ROM.  allowing  you  to  store  macros, 
logos,  and  signatures. 

Although  a bit  on  the  pricey  side,  the 
Mannesmann  Tally  MT91 1 PS  provides 
solid  speed,  ease  of  use,  and  excellent 
print  quality.  The  vast  array  of  options 
make  the  MT9I I PS  an  intelligent  choice 
for  an  office  with  multiple  or  expanding 
needs.  And  the  Mannesmann  Tally  MT735 
is  a good  portable  printer  as  well,  despite 
the  lack  of  a PostScript  upgrade.  If  you 
ever  have  to  print  graphics  while  on  the 
road,  justifying  the  $1,295  price  tag  may 
not  be  necessary.  No  other  portable  printer 
offers  the  speed  of  the  MT735.  For  that 
matter,  neither  does  any  of  the  desktop 
laser  printers. 


FACT  FILE 


Mannesmann  Tally  Corp.,  8301  S.  180th 
St.,  Kent,  WA  98032;  800-843-1347, 
206-251-5524. 

Mannesmann  Tally  MT735 
List  Price:  $1,295. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  2x11  x 9 Inches. 
Weight:  8.3  lbs. 

Emulations:  Epson  LQ,  HP  DeskJet,  HP 
PCL  4,  IBM  Proprinter. 

Mannesmann  Tally  MT911  PS 
List  Price:  $3,195;  Epson  FX  and  IBM 
Proprinter  emulations,  $250  each;  Smart 
Cards,  $185  each;  large-capacity  letter- 
size  paper  cassette,  $395;  legal-size 
paper  cassette,  $75;  A4-size  paper 
cassette,  $75;  four-user  serial  I/O 
interface,  $525;  AppleTalk  I/O 
interface.  $250. 

Standard  Warranty:  One  year  on  parts 
and  labor,  with  on-site  service  the  first 
90  days. 

Dimensions  (HWD):  1 4 x 1 8 x 24  inches. 
Weight:  42  lbs. 

Emulations:  HP  PCL  4.  Microsoft 
Interpreter  PostScript  emulator,  MT 
Superset  Commands. 
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With  Ami  Pro”  2.0  for  Windows 
can  now  get  letter  perfect, 
picture  perfect  documents  in 
half  the  time,  with  half  the 
effort.  We  call  it  Visual  Word 
Processing,  and  it’s  the  fast- 
est, easiest,  most  direct  way 
to  get  what’s  on  your  mind 
on  paper. 

With  Visual  Word  Pro- 
cessing, you  work  directly  on 


you 


screen  with  Smartlcons™  that  give  you  one- 
click  access  to  every  word  proces- 
sing feature  you 
need  or  want,  from 
basic  commands  to 
customized  proce- 
dures. As  you  make 
choices  in  fonts, 
type  sizes,  colors 
and  even  page  lay- 
outs, Ami  Pro 


With  WYSIWGY  on-screen 

formatting,  you  can  add  charts,  r 

scanned  images,  and  even  free-hand  drawings,  and  then 
wrap  tart  around  any  graphic  you  uant. 


In  Canada,  call  I-HOU-0M-I&09  © 1091  Samoa  Corpora 


a wholly  owned  subsidiary  of  Lot  us  Development  Corporation  All  right*  reserved  Ami  Pro  la  a trademark  of  Samna  Corporation  Windows  u a trademark 
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of  Microsoft  Corporation  Smart  Irons  U a trademark  and  Lotus  and  1 -2-3  an'  registered  trademarks  of  U*ui  Development  Corporation  'Suggested  retail  price.  Offer  expires  December  31.  1991 
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guides  you  every  step  of  the  way 
with  visual  cues  so  you  can  easily 
create  everything  from  simple 
memos  to  complex  reports. 

Award-winning  Ami  Pro 
not  only  enhances  the  way  you 
work,  it  also  enhances  the  work 
you  create. 


On-screen  formatting,  full  free-hand 
drawings  and  clip-art,  text  that  automati- 
cally wraps  around  graphics  and  a wide 
range  of  page  and  paragraph  layout  controls 
all  help  you  create  more  powerful  and  per- 
suasive documents.  And  Ami  Pro  even 
comes  with  dozens 
of  pre-formatted 
Style  Sheets  so  you 
can  get  profession- 
ally designed  docu- 
ments as  fast  as  it 
takes  you  to  type  in  one  C[Uj,  arUj  Up  p„pS  a mi.r,  which 

yOUT  Copy.  allows  you  to  instantaneously  move 

XT  n . . from  a one  to  two  column  format 

Naturally,  Ami  and  adjust  indents,  margins 

Pro  2.0  reads  and  writes  and  tabs  rig,u  ™ SCTeen- 
the  most  popular  word  processing  file  formats 
and  is  integrated  with  the  entire  suite  of  Lotus* 
Windows  applications. 

Only  Ami  Pro  2.0  gives  you  the  power 
to  change  your  mind  in  an  instant.  And  that 
will  change  the  way  you  look  at  word  pro- 
cessing forever. 

And  right  now,  we  have  a special  offer 
if  you’re  currently  a 1-2-3*  user.  Upgrade 
from  your  current  version  of  1-2-3  to  1-2-3 
for  Windows  and  get  both  1-2-3  and  Ami  Pro 
for  $199*  A suggested  retail  value  of  $645. 

See  your  participating  reseller  for  more 


Ami  Pm 


Ask  about  our 
Lotus  Videos,  ‘AmiPro 
Made  Quick  and  Easy  '. 


information  or  call  1-800- 
545-61 16,  ext.  6289  for  a free 
working  model. 


Introducing  Ami  Pro  2.0  for Windows 


CIRCLE  1 89  ON  READER  SERVICE  CARD 


Copyrighted  material 


MOBY  I 

BRICK 


33MHz  486,  510MB  Hard  Disk, 

32MB  RAM,  1024  x 768  VGA,  only  8.7  lbs 


If  your  PC  has  become  too 
indispensable  to  leave 
behind,  yet  your  perfor- 
mance demands  are  beyond 
the  capabilities  of 
today's  notebooks, 
then  Moby  Brick  is 
your  answer.  It  offers  the 
fastest  486-33  performance 
available,  enormous  storage 
capacity,  and  exceptional 
graphics  in  a delightfully 
quiet,  stylish  design.  There 
is  simply  not  a faster  or 
nicer  desktop  PC  available. 

This  claim  is 
supported  by 
worldwide 
editorial  praise 
and  prestigious 
awards  and 
includes 
IDSA 's  Best 
Product  Design  of  the  Year, 

The  Virtue 
of  Versatility 

Unlike  traditional 
desktops,  which  limit 
you  to  a single 
location,  you  can 
use  Moby  Brick  with 
its  blazing  per- 
formance and  all  your 
data  away  from  your  desk. 

For  computing  between 
regular  locations,  such  as 
home  and  office,  simply 
keep  a keyboard,  power 
supply  and  monitor  at  each 
site  and  carry  just  the  Moby 
Brick  module  in-between. 


II 


I 41-216911666 


The  Awesome 
Roadwarrior 

For  travel,  add  the  companion 
LCD  panel  and  Moby  Brick  is 
_ transformed  into 
the  most 
powerful, 
portable  system  avail- 
able. The  10.4"  edge-lit 
640  x 480  VGA 
LCD  panel  offers 
clear,  bright 
images  with  64 
gray  scale  levels. 

All  the 
Good  Stuff 

Moby  Bricks  are  available 
with  either  20MHz  486SX 
or  33MHz  486DX  processors 
and  4, 8,  16  or  32MB  RAM. 
(386SX  based  Bricks  are  also 
available.)  All  Bricks  feature 
reliable  IDE  Conner  hard 
disks  including  44MB  (28ms), 
120MB  (19ms),  212MB  (15ms), 
or  510MB  (13ms)  combined 
with  a unique  BIOS 
integrated  disk  cache 
(8MB  max.)  to 
provide  the  highest 
performance.  The 
built-in  16-bit  Super 
VGA  graphics  offers 
up  to  1024  x 768  non- 
interlaced resolution 
with  1MB  video  RAM. 
Other  standard 
features  include  a 
2,400bps  modem. 

3.5”  1 ,44MB  floppy, 
and  an  ISA  16-bit 
internal  half 
length  exp. 
slot. 


COM 

One  Intercontinental  Way, 


49-6142-50031 


Bricks  are  100%  IBM  AT- 
compatible  and  support  DOS, 
OS/2,  UNIX,  QNX,  X/Windows 
and  Novell, 

Snappy  Connections 
and  Expandability 

The  optional  Docking 
Terminal  provides  instant 


$4,995 


hook-up  of  all  cables  as  well 
as  a second,  16-bit  3/4  length 
expansion  slot.  The  rugged 
aluminum  case  with  shock- 
absorbing rubber  corners  is 
available  in  granite  or  beige 
finish  along  with  color 
coordinated  keyboards, 
mice  and  monitors. 

Factory 
Direct  Value 

Bricks  are  available  directly 
from  Ergo— the  same  people 
who  design,  manufacture  and 
support  them.  However,  a 
good  deal  is  only  one  of  the 
reasons  you’ll  enjoy  doing 
business  with  Ergo.  We  offer 
unlimited,  toll-free  technical 
phone  support,  overnight 
repair  service,  a one-year 
warranty  and  a no 

nonsense, 
30-day 
satisfaction 
guarantee. 


486DX  MOBY  BRICK 
33MHz  Intel  486DX 
4MB  RAM  exp.  to  32MB 
120MB  19ms  cached  hard  disk 
486SX  MOBYBRICK 

4MB,  120MB  HDD  $3,995 

386SX- 16MHz  BRICK 

2MB.  44MB  HDD  $1,695 

Standard  Features 
1024  x 768  Super  VGA  adapter 
1MB  video  RAM,  supports 
VGA.  EGA.  CGA.  MDA 
2.400bps  modem 
2 serial.  1 parallel  port 
Reprogrammable  Ergo  BIOS 
Password  Protection 
3.5"  1.44MB  Teac  floppy 
One  16-bit  half  length  int.  exp.  slot 
World  Wide  AC  power  supply 
DOS  5.0.  Windows  3.0.  Adobe 
ATM.  Mouse  OR  DESQview/386, 
QEMM  6.0,  Tree86 

Options 

212MB  16ms  hard  disk  add  $600 
510MB  13ms  hard  disk  add  $1,500 
Additional  RAM  per  MB  $ 100 
Docking  Terminal 

w/ 16-bit  slot  $395 

VGA  LCD  module  $995 

250MB  tape  backup  $645 

101  keyboard  (beige  or  grey)  $ 109 
Padded  Cordura  Brick  Bag  $99 
14"  1024  x 768 

VGA  monitor  (beige)  $495 
15"  1280x  1024 

VGA  monitor  (grey)  $895 
17"  1280x  1024  VGA 

monitor  (shown)  $ 1,395 

TO  ORDER,  CALL 

1-&00-633-1925 


Or  to  receive  information 
via  FAX,  24  hr 5. 

i 1-&00-THE-BRICK 

p u T I N G CIRCLE  479  ON  READER  SERVICE  CARD 

Peabody.  MA  01960  SOS  535-7510  FAX:  508  535-7512 


61-2-9068900 


PRINTERS 

DESKTOP  LASERS 


MICROTEK  LAB  INC. 

Microtek  TrueLaser 

by  Joseph  Desposito 

The  $2,695  Microtek  TrueLaser  starts  with 
the  common  6-page-per-minute  TEC 
engine  and  HP  PCL  4 and  goes  on  to  add 
an  AMD  29000  RISC  processor,  the 
Microsoft  Truelmage  PostScript  inter- 
preter, and  automatic  switching  among  its 
three  standard  ports.  What  is  most  impres- 
sive about  the  TrueLaser  is  its  graphics 
speed  in  PostScript  mode,  where  it  beat  all 


the  desktop  laser  printers  with  PostScript 
as  a standard  feature. 

The  TrueLaser  is  targeted  at  low-end 
office  users  who  do  light  graphics  work. 
Due  to  the  RISC  chip’s  speed,  Microtek 
also  expects  the  TrueLaser  to  be  used  as  a 
page-proof  printer.  You  can  connect  the 
TrueLaser  to  IBM-compatible  and  Apple 
Macintosh  computers.  Microtek  uses  na- 
tional distributors,  such  as  Ingram  Micro 
and  Merisel,  who  then  sell  to  dealers.  The 
TrueLaser  has  a one-year  warranty  on 
parts  and  labor,  with  on-site  service  from 
Avery  Dennison  for  the  first  six  months. 


FAST  POSTSCRIPT  GRAPHICS 

Using  the  32-bit  AMD  29000  RISC  pro- 
cessor, the  TrueLaser  zipped  through  our 
graphics  speed  test  at  1 graphics  page  per 
minute,  beating  all  the  desktop  laser  print- 
ers that  provide  PostScript  as  a standard 
feature.  (The  IBM  LaserPrinter  10,  with 
its  optional  Adobe  PostScript  cartridge, 
was  even  faster,  at  1.2gppm.)  At  6.1  ppm, 
the  text  speed  exceeded  the  rated  engine 
speed  in  PostScript  mode. 

In  PCL  mode,  the  TrueLaser  was  a 
little  faster  than  other  6-ppm  TEC 
engine-based  laser  printers.  It  produced 
graphics  at  1 .8  gppm  and  text  at  5.8  ppm. 
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Stop  wasting  your  valuable  time 
trying  to  create  reports  with  your  database 
manager!  RficKReport  Writer  is  the  quickest,  easiest  way  to  create  any  database 
report  you  need. 


dBASE 

Paradox 

FoxBASE* 

Fox  Pro 

Alpha  Four 

Clipper 

dBXL 

NetWare  SQL 
ORACLE  SQL 

1-2-3 

Quattro  Pro 


Unlike  your  database  manager,  R&R  Report  Writer  lets  you  create  sophisticated 
reports  without  having  to  write  a single  line  of  code.  With  intuitive  Lotus-like 
menus  and  instant  online  help,  you'll  be  productive  soon  after  opening  the 
package.  R&R  uses  different  fonts  and  WYSIWYG  print  preview  so  you  get 
professional-quality  output  every  time.  And  when  your  reports  look  great,  you 
look  great!  For  developers,  R&cR  includes  an  unlimited  runtime  version - 
absolutely  free! 


Join  more  than  100,000  others  who  are  already  creating  better-looking  reports  in 
far  less  time  than  they  ever  imagined.  For  just  $249,  R&R  Report  Writer  is  the 
fastest,  easiest  way  to  turn  raw  data  into  comprehensive,  easy-to-read  reports. 
Order  today! 

Free  Demo  Disk! 

Call  today  for  our  free  demo  disk.  See  how  R&R  Report  Writer  works  with 
your  database  to  create  professional-quality  reports  in  only  minutes! 

800-325-9035  Ext.  8211 
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R&R  Report 


Writer 


Concentric  Data  Systems,  Inc. 

110  Turnpike  Road,  Westborough,  MA  01581 
Tel:  508-366-1122  • Fax:  508-366-2954 


*ssr. 


© 199/  Concentric  Data  Systems  Inc.  All  product  names  are  trademarks  or  registered  trademarks 
of  their  respective  oumers.  Font  support  and  price  vary  for  NetWare  SQL,  ORACLE  and  XDB  SQL 
versions  of  R&R.  Call  for  more  details. 
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IQE  BOOK  ONE  IQE  PALANGRAPHIC  IQE  GARAMOND  OS  COURIER  IQE  AVGARD  GOTHIC  IQ€  MODERN  GOTHIC  rvta-* 


PRESTIGE  ELITE 


IQE  UNIV  COND 


IQE  BOOK  ONE  IQE  PALANGRAPHIC  CG  TIMES 


PostScript 
Variety, 
LaserJet  III 
Compatibility 
InThe 
New  Super 
Cartridge  3 


Compare 

IQE  Super 
Cartridge  3 

PostScript 

Cartridge 

Scalable  1 
Cartridge 

Familiar  35  PostScript  typeface 
equivalents  - PLUS  15  bonus  typefaces 

Super 

No 

No 

Operates  without  any  additional 
printer  memory 

Super 

No 

Yes 

Ability  to  send  documents  to 
Linotronic  printer 

Super 

Yes 

No 

Prints  at  the  full  speed  of  the 
LaserJet  III 

Super 

No 

Yes 

Contains  fully  scalable  Courier 
(fixed  pitch)  for  spreadsheets 

Super 

Yes 

No 

Contains  fully  scalable  Prestige  Elite 
(fixed  pitch)  for  spreadsheets 

Super 

No 

No 

Only  non-HP  scalable  font  cartridge 
with  the  new  driverless  AutoFont  files 

Super 

No 

No 

Functions  with  all  the  LaserJet  Ill's 
resident  fonts 

Super 

No 

Yes 

Each  typeface  can  access  over 
40  symbol  sets 

Super 

No 

No 

Documented  as  best  scalable  cartridge 
for  the  LJ  III  by  industry  professionals 

Super 

No 

No 

Unique,  decorative  typefaces  in  a 
single  cartridge 

Super 

No 

No 

The  Best 
Scalable  Font 
Cartridge  For 
HP  LaserJet  IE 
Printers. 

IQ  Engineering 
announces  a sup- 
er font  cartridge 
for  the  HP  LaserJet  III  family  of  print- 
ers. With  all  its  features,  it's  easy  to  see 
why  PC  Magazine  says  the  new  IQE 
Super  Cartridge  3 product  "is  probably 
the  only  font  cartridge  you'll  ever  need 
for  the  LaserJet  HI."  PC  Magazine,  2112191. 

No  longer  is  PostScript 
your  best  option.  It's  costly, 
cumbersome  and  slow. 


Now  you  can  choose  from  more 
than  35  standard  PostScript-like  type- 
faces for  your  documents  without  sacri- 
ficing any  of  the  LaserJet  Hi's  features. 
Features  like  Resolution  Enhancement, 
HP-GL2  Graphics,  reversed  type,  shad- 
ed text,  and  quick,  8-pages-per-minute 
printing. 

And  you  don't  need  an  expensive 
printer  memory  upgrade  to  do  it. 

Better  still,  the  Super  Cartridge  3 
is  easy  to  use  and  easy  to  install.  We 
even  have  scalable  fixed  pitch  fonts  for 
spreadsheets  and  bonus  decorative  type 
styles  for  versatile 
Desktop  publishing 
applications. 


Steer  Carlndge  1 Super  Cartridge  2 Super  Carmidge  2 

1/1MB  1/1  MO  Ml® 


The  IQE  Super  Cartridge  3 fonts 
are  the  latest  in  our  award-winning 
product  line.  So,  whether  you  use  the 
original  HP  LaserJet,  any  LaserJet  II,  a 
DeskJet,  or  the  latest  LaserJet  III  print- 
er, we  have  a cartridge  that  fits  your 
needs,  your  network  and  your  budget. 

Call  now  and  find  out  for  yourself 
what  makes  an  IQE  Super  Cartridge  so 
super. 


GOVERNOR 

COMPUTER 

PRODUCTS 


800-333-2600 

800-765-FONT 


Canada:  800-765-3668  IQ  Engineering  B.V.:  0031-43-650524  • Australia:  03-380-8374  • France:  I U-40.26.22.32  • Germany.  (071  21 1 22031-32  or  06195/6881  or 
2101-32079  • Italy:  2-58300210  • The  Netherlands:  070-3907051  • Spain  & Portugal:  1-559-0619  • Singapore:  224-2669  • Sweden:  <0764)60075  • Switzerland:  042- 
362040  • United  Kingdom:  1071)247  6744  • United  States:  (408)  733-1161 


0N00  AINfl  301  31113  30IIS3Hd  SHBAIND  <J«(nWir3  3QKE  jQoi.lTlJJmiV  lix 


Super  Cartridge,  IQ  Engineering,  and  IQE  are  trademarks  of  IQ  Engineering.  LaserJet  and  DeskJet  are  registered  trademarks  of  Hewlett-Packard.  PostScript  is  a trademark  of  Adobe  Corporation 
Other  products  names  mentioned  may  be  trademarks  or  registered  trademarks  of  their  respective  holders  and  are  hereby  acknowledged. 
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The  TrueLaser  delivers  excellenl  print 
quality  for  both  text  and  graphics  and 
flawless  PostScript  compatibility.  The 
TrueLaser  has  35  internal  TrueType  fonts, 
which  are  named  differently  from  their 
Adobe  PostScript  counterparts  but  look 
basically  the  same.  For  example,  the 
Adobe  PostScript  Helvetica  font  is  very 
similar  to  the  TrueType  Arial  font. 

The  PCL  4 emulation  contains  three 
basic  PCL  fonts,  but  the  TrueLaser  ac- 
cepts the  25  Cartridges  in  One!  font  car- 
tridge from  Pacific  Data  Products,  too. 
(HP  cartridges  will  not  work  in  the  printer.) 

Although  the  TrueLaser  does  not  sup- 
port automatic  emulation  switching,  it 
does  perform  automatic  interface  switch- 
ing among  the  parallel,  RS-232C  serial, 
and  AppleTalk  ports,  all  of  which  come 
standard.  When  a print  job  starts  coming 
through  any  port,  the  TrueLaser  automati- 
cally services  that  port  until  the  job  is 
completely  done. 

A control  panel  with  membrane 
switches  is  spread  across  the  front  of  the 
TrueLaser  and  includes  a 16-character 
LCD  at  the  left-hand  side.  In  normal 
operation,  there  is  little  need  to  use  the 
panel  except  if  you  want  to  change  emu- 


Microtek  TrueLaser 


PCL  and  PostScript  scores 
In  Short:  Among  all  the  desktop  lasers 
with  PostScript  compatibility,  the  $2,695 
Microtek  T rueLaser  finished  in  first  place 
on  our  PostScript  graphics  test,  using 
the  6-ppm  TEC  1305-Z  engine  and  the 
Microsoft  True  Image  PostScript  inter- 
preter. It  also  has  HP  PCL  4.  automatic 
switching  among  three  built-in  ports,  and 
a RISC  processor. 
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lations.  The  panel  is  straightforward  to 
use  and  is  adequately  explained  in  the 
manual. 

The  TrueLaser  uses  a 150-sheet  paper 
cassette  that  fits  into  the  printer’s  right 
side.  On  top  of  the  paper  cassette  is  a 
mechanism  that  feeds  single  sheets  of 
paper  and  also  envelopes.  The  TrueLaser 
can  eject  paper  either  through  the  top  or 
straight  through  to  the  printer's  left  side. 
Two  cartridge  slots  are  located  directly 
below  the  paper  cassette,  and  the  three 
ports  are  on  the  back  of  the  printer. 

Though  the  TrueLaser  comes  standard 
with  2MB  of  RAM,  Microtek  is  running  a 
promotion  extending  through  December 
1 99 1 : You  can  get  an  additional  megabyte 
of  RAM  (list  price  $295)  for  free.  A pack- 
age containing  two  toner  cartridges  retails 
for  $49,  and  each  cartridge  lasts  for  about 
1,500  pages.  The  drum  retails  for  $149 
and  lasts  for  about  1 0,000  pages. 

For  fast  PostScript  graphics,  the  Micro- 
tek TrueLaser  can’t  be  beat.  With  PCL  4 
and  automatic  switching  among  the  three 
built-in  printer  ports,  the  TrueLaser  is  a 
very  good  choice. 
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Microtek  Lab  Inc.,  680  Knox  St., 
Torrance,  CA  90502;  213-321-2121. 
Microtek  TrueLaser 
List  Price:  $2,695;  1MB  RAM  upgrade. 
$295;  4MB  RAM  upgrade,  $895. 
Standard  Warranty:  One  year  on  parts 
and  labor,  with  on-site  service  the  first 
six  months. 

Dimensions  (HWD):  9 x 25  x 16  inches. 
Weight:  35  lbs. 

Emulations:  HP  PCL  4,  Microsoft 
Truelmage  PostScript  interpreter. 
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NEC  TECHNOLOGIES  INC. 

NEC  Silentivriterl  990 

by  Edward  Mendelson 

The  NEC  Silentwriter2  990  is  a slightly 
updated  version  of  the  NEC  Silenlwriter2 
290,  which  we  reviewed  last  year.  It  pro- 
vides HP  PCL  4 and  true  Adobe  Post- 
Script, in  addition  to  software-based 
automatic  emulation  switching.  Using  a 
RISC  processor,  the  Weitek  XL8200,  the 
Silentwriter2  990  performs  solidly,  though 
not  spectacularly,  on  text  and  graphics  in 


both  modes.  But  given  a list  price  of 
$4,495  and  a street  price  around  $3,400, 
you  can  definitely  find  much  better  buys 
elsewhere. 

The  Silentwriter2  990  is  rated  at  8 
pages  per  minute  and  uses  the  Canon 
LBP-UX  engine.  This  engine  is  function- 
ally similar  to  the  familiar  SX  engine  used 


by  the  HP  LaserJet  III  (and  uses  standard 
EP-S  toner  cartridges),  but  it  is  built  to  fit 
in  a more  compact  case.  The  printer’s 
case,  which  looks  a bit  like  a postmodern 
office  building,  is  taller  than  most  8-ppm 
laser  printers  but  occupies  less  desktop 


PCL  and  PostScript  scores 

In  Short:  The  NEC  Silentwriler2  990 
has  all  the  right  features:  an  8-ppm  Canon 
LBBP-UX  engine,  genuine  Adobe  Post- 
Script, HP  PCL  4.  and  automatic  emula- 
tion switching.  But  its  list  price  of  $4,495 
makes  us  suggest  you  look  elsewhere. 
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space.  It  uses  a 2()0-sheet  paper  cassette 
that  is  very  similar  to  the  one  used  by  the 
HP  LaserJet  III.  One  uncommon  feature  is 
backlighting  for  the  1 6-character  LED  on 
the  control  panel.  This  is  one  of  the  few 
printer  displays  that  you  can  actually  read 
without  squinting. 

SAME  SPEEDS  AS  LAST  YEAR 

On  PC  Magazine  Labs'  speed  tests,  the 
Silentwriter2  990  performs  identically  to 
last  year’s  Silentwriter2  290.  In  PCL 
mode,  its  text  speed  was  7.5  ppm.  and  in 
PostScript  it  was  7.4  ppm.  In  graphics 
mode,  the  PCL  score  was  1 .6  gppm,  and 


the  PostScript  speed  was  0.7  gppm.  These 
are  perfectly  respectable  scores  for  ma- 
chines in  their  class,  but  other  desktop 
laser  printers  such  as  the  $1,999  Okidata 
OL830  (reviewed  in  this  section)  sur- 
passed them  for  less  money. 

In  its  PostScript  mode,  the  Silentwriter2 
990  offers  the  standard  35  fonts  and  Ver- 
sion 52.3  of  the  PostScript  interpreter — 
one  of  the  latest  versions  of  PostScript 
Level  I.  As  a LaserJet,  the  printer  suc- 
cessfully emulates  HP  PCL  4 and  adds 
what  NEC  calls  "HP  PCL  4.5."  This 


boost  provides  support  for  scalable  Cou- 
rier. Helvetica,  and  Times  typefaces  that 
are  in  fact  the  corresponding  PostScript 
typefaces  used  in  PCL  mode.  The  charac- 
ter widths  won't  exactly  match  the  widths 
of  those  produced  by  HP  Times  and 
Helvetica  cartridges  and  soft  fonts,  and 
you  can’t  use  LaserJet-compatible  font 
cartridges.  Last  year's  Silentwriter2  290 
didn't  support  the  full  PC-8  character  set: 
the  new  model  does. 

In  the  shipping  box  you  will  find  a 
copy  of  LaserTools  Corp.’s  PrinlerCon- 
Irol  Panel  software  for  automatic  switch- 
ing between  PostScript  and  PCL  modes. 


nn  DESKTOP  LASER  PRINTERS:  SUMMARY  OF  FEATURES 

a 1 _ Products  listed  in  alphabetical  order  J 

C.  Itoh 

Bezier 

Brother 

Brother 

ProWriter 

Dataproducts 

DECIaser 

DECIaser 

DECIaser 

BP4040 

HL-4PS 

HL-8V 

CI-4 

LZR  960 

1150 

2150 

2250 

List  price  (tested  configuration) 

$1 .895 

$2,595 

$2,495 

$1,245 

$2,995 

$3,049 

$3,499 

$5,149 

■ PHYSICAL  CHARACTERISTICS 

Dimensions  (HWD,  in  inches) 

8x28x  14 

8x  16x  14 

9 x 18x25 

8 x 14x23 

11  x 13x  14 

8x  14x  16 

9 x 18x21 

12x18x27  I 

Weight  (pounds) 

26 

27 

44 

29 

34 

25 

45 

67 

■ ENGINE 

Engine  type 

Laser 

Laser 

Laser 

Laser 

Laser 

Laser 

Laser 

Laser 

Model 

Canon  LX 

Canon  LX 

Canon  SX 

TEC  1321C 

Sharp  JX-95 

Canon  LX 

Canon  SX 

Canon  RX 

Rated  speed 
(pages  per  minute) 

4 

4 

8 

4 

9 

4 

8 

8 

Single-cartridge 
toner/  developer/drum 

■ 

■ 

■ 

□ 

□ 

■ 

■ 

■ 

Toner  capacity  (copies) 

3.500 

3,500 

4,000 

2,500 

3.000 

3,500 

4.000 

4.000 

Memory 

2MB 

2MB 

1MB 

51 2K 

2MB 

2.5MB 

2.5MB 

4MB 

Maximum  resolution  (horizontal 
by  vertical  dots  per  inch) 

300  x 300 

300  x 300 

300  x 300 

300  x 300 

300  x 300 

300  x 300 

300  x 300 

300  x 300 

Controller  with  RISC  processor 

AMD  29000 

None 

None 

None 

Weitek  8200 

None 

None 

None 

■ INTERFACES 

Parallel 

■ 

■ 

■ 

■ 

■ 

■ 

□ 

■ 

Serial 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

AppleTalk 

■ 

■ 

□ 

□ 

■ 

□ 

□ 

□ 

Automatic  interface  switching 

■ 

□ 

■ 

□ 

■ 

□ 

N/A 

□ 

Simultaneously  active  ports 

■ 

□ 

□ 

□ 

■ 

□ 

N/A 

■ 

■ PAPER  HANDLING 

Number  of  paper  cassettes 

1 

1 

1 

1 

1 

1 

1 

2 

Cassette  capacity  (sheets) 

70 

50 

200 

100 

250 

50 

200 

200  each 

Duplexing 

a 

□ 

□ 

□ 

□ 

□ 

□ 

■ 

Rated  maximum  paper 
weight  (pounds) 

28 

28 

36 

32 

31 

28 

35 

35 

■ FONTS  AND  FEATURES 

HP  PCL  support 

PCL  4 

PCL  4 

PCL  5 

PCL  4 

PCL  4 

PCL  4 

None 

None 

Supports  scalable  fonts 

□ 

■ 

■ 

□ 

□ 

□ 

N A 

□ 

Accepts  HP-compatible 
font  cartridges 

□ 

□ 

■ 

■ 

Q 

■ 

N/A 

□ 

PostScript  language  support 

Microsoft 

Brother 

None 

None 

Adobe  Level  2 

Adobe 

Adobe 

Adobe 

Truelmage 

BR-Script 

Level  1 

Level  1 

Level  1 

Supports  Type  1 fonts 

■ 

■ 

Q 

□ 

■ 

■ 

■ 

■ 

Supports  automatic  emulation 
switching 

□ 

□ 

□ 

□ 

□ 

■ 

□ 

□ 

Accepts  proprietary  font  cards 

□ 

■ 

■ 

Q 

■ 

■ 

■ 

■ 

[71  —Editors'  Choice 

■—Yes 

J — No 

* This  product  uses  a video  I/O  interface. 

j N/A— Not  applicable:  The  product  does  not  have  this  feature. 
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and  olher  disk-based  software  that  lets 
you  switch  modes  from  the  DOS  com- 
mand line.  You  can  connect  the  printer  via 
parallel,  serial,  and  AppleTalk  ports,  and 
it  can  also  support  an  external  SCSI  hard 
disk  for  font  storage — an  option  normally 
used  only  in  the  Macintosh  market. 

You  can  upgrade  the  Silentwriter2 
990’s  standard  2MB  of  RAM  to  a total  of 
4MB  with  a proprietary  add-in  board, 
which  retails  for  a pricey  S499  (please 
take  note:  2MB  boards  for  LaserJet  print- 
ers typically  cost  $250  or  less).  When 
you  add  RAM.  you  can  set  the  printer  to 
partition  memory  so  that  PCL  soft  fonts 
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and  macros  won't  be  cleared  until  you 
turn  off  the  power. 

With  Adobe  PostScript  and  PCL  4. 
respectable  speeds  in  all  modes,  and 
automatic  emulation  switching,  the  NEC 
Silentwriter2  990  is  certainly  a good 
printer.  But  its  high  price  makes  it  less 
attractive  than  some  ofitsPCL/PostScript 
competitors. 
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NEC  Technologies  Inc.,  1414 
Massachusetts  Ave.,  Boxborough.  MA 


01719;  508-264-8000. 

NEC  Silentwriter2  990 
List  Price:  $4,495;  2MB  RAM  upgrade, 
$499;  second  letter-size  paper  cassette, 
$69;  legal-size  paper  cassette,  $99; 
envelope  cassette.  $89. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  11  x 25  x 1 7 

inches. 

Weight:  49  lbs. 

Emulations:  Adobe  PostScript, 

HP  PCL  4. 
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Eastman  Kodak 
Ektaplus  7008 

EiconLaser 

Epson 

EPL-7000 

Epson 

EPL-7500 

Everex 

LaserScript  LX 

GCC  BLP  II 

GCC  BLP  IIS 

HP  LaserJet 
NIP 

IBM 

LaserPrinter  5e 

$1 .395 

$5,595 

$1,399 

$2,999 

$1 .995 

$1,999 

$2,899 

$1,595 

$1,595 

9x  15x  16 

9 x 18x32 

8 x 20  x 25 

8 x 20  x 25 

9x25x  16 

5 x 17x23 

5 x 17x23 

8 x 14x25 

12  x 14x21 

38 

42 

40 

40 

35 

23 

23 

22 

33 

Laser 

Laser 

Laser 

Laser 

Laser 

LED  array 

LED  array 

Laser 

Laser 

TEC  1306C 

Canon  SX 

Minolta  SP101 

Minolta  SP101 

TEC 1305Z 

Oki  Electric 

Oki  Electric 

Canon  LX 

IBM/Lexmark 

OL-400 

OL-800 

4029  Model  10 

8 

8 

6 

6 

6 

4 

8 

4 

5 

□ 

■ 

■ 

■ 

□ 

□ 

□ 

■ 

■ 

1.500 

4.000 

6.000 

6.000 

1.500 

2.500 

2.500 

3.500 

4.000 

1.5MB 

5MB 

51 2K 

2MB 

2.5MB 

2MB 

2MB 

1MB 

1MB 

300  x 300 

800  x 400 

300  x 300 

300  x 300 

300  x 300 

300x300 

300  x 300 

300  x 300 

300  x 300 

None 

Intel  80960 

None 

Weitek 

None 

None 

None 

None 

None 

XL8200 

■ 

J * 

■ 

■ 

■ 

J 

□ 

■ 

■ 

■ 

□ 

■ 

■ 

■ 

J 

□ 

■ 

■ 

□ 

Q 

□ 

■ 

■ 

■ 

■ 

□ 

J 

□ 

N/A 

■ 

J 

■ 

N/A 

N/A 

J 

□ 

□ 

N/A 

■ 

□ 

■ 

N/A 

N/A 

□ 

J 

1 

200 

1 

200 

1 

250 

1 

250 

1 

150 

1 

200 

1 

200 

1 

70 

1 

200 

LI 

J 

□ 

J 

J 

J 

□ 

□ 

J 

34 

35 

42 

42 

27 

34 

34 

28 

24 

PCL  4 

None 

PCL  4 

PCL  4 

PCL  4 

None 

None 

PCL  5 

PCL  4 

(J 

N/A 

□ 

□ 

N/A 

N/A 

N/A 

■ 

□ 

J 

N/A 

■ 

J 

■ 

N/A 

N/A 

■ 

LI 

None 

EiconScript 

None 

Adobe 

Microsoft 

Adobe 

Adobe 

None 

None 

Level  1 

Interpreter 

Level  1 

Level  1 

□ 

■ 

J 

■ 

■ 

■ 

■ 

□ 

■ 

□ 

■ 

J 

□ 

■ 

LI 

□ 

□ 

J 

■ 

Q 

□ 

□ 

□ 

■ 

■ 

■ 

■ 

NOVEMBER  26.  1991  PC  MAGAZINE  RH 


Copyrighted  material 


OKIDATA 

Okidata  OL830  ^ ^ 

by  Ann  Sherman 

The  $1,999  Okidata  OL830  is  this 
roundup’s  only  8-page-per-minute  PCL/ 
PostScript  printer  with  a list  price  below 
$2,000.  Based  on  the  Oki  Electric  OL-800 
LED  engine,  it  uses  genuine  Adobe  Post- 
Script (but  only  17  fonts)  and  an  HP  PCL 
4 emulation,  with  software-based  auto- 
matic emulation  switching.  Most  impres- 
sive, out  of  35  desktop  laser  printers,  it 


placed  first  in  PCL  graphics,  beating  even 
the  PCL-only  desktop  laser  printers.  At  a 
street  price  of  roughly  $ 1 .400,  the  OL830 
can’t  be  beat  for  fast,  inexpensive  Post- 
Script printing. 

The  OL830  is  identical  to  the  com- 
pany’s $2,599  Okidata  OL840  PostScript 
printer  (reviewed  November  13,  1990), 
but  has  1 8 fewer  Adobe  fonts,  a serial  and 
an  AppleTalk  interface,  and  most  impor- 
tantly a price  about  $1,600  dollars  less 
than  its  predecessor  (Okidata  still  markets 
the  OL840  for  $2,599).  Also  in  Okidata’s 


LED  product  line  is  the  $999  4-ppm 
Okidata  OL400,  which  remains  one  of  the 
least  expensive  personal  page  printers 
available,  selling  for  as  little  as  $600. 

FAST  PCL  GRAPHICS 

The  OL830  performed  very  well  on  PC 
Magazine  Labs'  speed  tests — especially 
on  PCL  graphics,  where  it  beat  all  the 
other  desktop  laser  printers  by  printing  a 
lightning-fast  3.1  graphics  pages  per 
minute.  And  on  PostScript  graphics,  it 
tied  for  second  place  with  the  LaserMas- 
ter TrueTech  1000,  producing  a speed  of 
0.9  gppm. 


DESKTOP  LASER  PRINTERS:  SUMMARY  OF  FEATURES 


Products  listed  in  alphabetical  order 

■■■■ 

IBM 

LaserPrinter 

6 

IBM 

LaserPrinter 

10 

LaserMaster 

TrueTech 

800/4 

LaserMaster 

TrueTech 

1000 

Mannesmann 
Tally  MT735 

Mannesmann 
Tally  MT911 
PS 

Microtek 

TrueLaser 

NEC 

Silentwriter2 

990 

List  price  (tested  configuration)  $1 ,895 

$2,395 

$3,695 

$6,995 

$1,295 

$3,195 

$2,695 

$4,495 

PHYSICAL  CHARACTERISTICS 


Dimensions  (HWD,  in  inches) 

12  x 14x21 

12  x 14x21 

9x28x14 

9x  18x26 

- 2x  11  x9 

9 x 18x24 

9x25x  16 

11  x25x  17 

Weight  (pounds) 

33 

33 

24 

38 

8 

42 

35 

49 

ENGINE 


Engine  type 

Laser 

Laser 

Laser 

Laser 

Thermal 

Laser 

Laser 

Laser 

•>  r > ' 

IBM/Lexmark 

IBM/Lexmark 

Canon  LX 

Canon  SX 

Mannesmann 

Konica 

TEC 

Canon 

4029  Model  20 

4029  Model  30 

Tally  735 

LP3110 

1305-Z 

LBBP-UX 

Rated  speed 

6 

10 

4 

8 

6 

10 

6 

8 

(pages  per  minute) 

Single-cartridge  toner/ 

■ 

■ 

■ 

■ 

Q 

□ 

. Q 

■- 

developer/drum 

’ ' * 'Ly 

Toner  capacity  (copies) 

4,000 

4,000 

3,500 

3,500 

150 

2,000 

1,500 

4.000 

Memory 

1MB 

1MB 

6MB 

9MB 

1MB 

2.5MB 

2MB 

2MB 

Maximum  resolution 

300  x 300 

300x300 

800  x 800 

1,000  x 

300  x 300 

300x300 

300x300 

300  x 300 

(horizontal  by  vertical 
dots  per  Inch) 

1,000 

Controller  with  RISC 
processor 

None 

None 

LaserMaster 

LaserMaster 

None 

None 

AMD  29000 

Weitek  XL8200 

INTERFACES 


Parallel 

■ 

■ 

o* 

□ * 

■ 

■ 

■ 

Serial 

■ 

■ 

□ 

□ 

□ 

■ 

■ 

AppleTalk 

□ 

□ 

Q 

□ 

□ 

□ 

■ 

■ 

Automatic  interface  switching 

a 

□ 

N/A 

N/A 

N/A 

-THw 

■ 

□ 

Simultaneously  active  ports 

□ 

□ 

N/A 

N/A 

N/A 

Q 

■ 

Q 

PAPER  HANDLING 


Number  of  paper  cassettes 

1 

1 

2 

1 

1 

2 

1 

1 ' 

Cassette  capacity  (sheets) 

200 

200 

50.  250 

250 

80 

200.  200 

150 

20*4526 

Duplexing 

□ 

□ 

Q 

□ 

5.  □ 

Q 

J 

Rated  maximum  paper 

24 

24 

28 

35 

24 

34 

34 

weight  (pounds) 

| FONTS  AND  FEATURES 

HP  PCL  support 

PCL  4 

PCL  4 

None 

None  PCL  4 

PCL  4 PCL  4 

PCL  4 

Supports  scalable  fonts 

□ 

□ 

N/A 

N/A  . □ 

□ □ 

■ 

Accepts  HP-compatible 
font  cartridges 

a 

□ 

N/A 

N/A  □ 

□ 

□ 

PostScript  language  support 

None 

None 

Microsoft 

Truelmage 

Microsoft  None 

Truelmage 

Microsoft  Microsoft 

Interpreter  Truelmage 

Adobe 
Level  1 

Supports  Type  1 fonts 

■ 

■ 

■ 

■ □ 

■ 

Supports  automatic  emulation 
switching 

□ 

Q 

■ 

□ J 

■ 

Accepts  proprietary  font  cards 

■ 

■ 

□ 

□ □ 

■ ■ 

□ 

□ — Editors'  Choice  ■ — Yes  _i — No  * This  product  uses  a video  I/O  interface. 

N/A— Not  applicable:  The  product  does  not  have  this  feature. 
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On  the  PCL  text  speed  test,  the  OL830 
also  did  well,  exceeding  its  rated  engine 
speed  by  producing  8.1  ppm.  Its  Post- 
Script text  speed  was  fair,  at  7.9  ppm. 

For  the  most  part,  the  OL830’s  output 
was  superb.  While  it  could  stand  a fine- 
tuning  in  contrasts  at  the  darker  end  of  the 
gray  scale,  the  PostScript  graphics  image 
was  still  quite  attractive. 

FONTS  AND  FEATURES 

Like  the  NEC  Silentwriter2  990,  the 
OL830  is  bundled  with  PrinterConrrol 
Panel,  a LaserTools  Corp.  utility  that 
senses  thechange  in  drivers  and  automati- 


cally switches  the  mode — no  hotkeys  or 
software  commands  required. 

The  OL830  offers  1 7 Adobe  PostScript 
fonts,  including  Helvetica,  Helvetica  nar- 
row. Courier,  Times  Roman,  and  Symbol 
set  (the  first  three  have  bold,  italic,  and 
italic-bold  enhancements).  You  can  buy 
an  additional  1 8 PostScript  fonts  for  $399. 
(If  you  don't  want  a serial  interface,  the 
upgraded  price  is  still  $200  less  than  the 
$2,599  OL840.)  In  HP  mode,  the  primer 
offers  36  Bitstream  fonts  spanning  four 
typefaces:  Courier  in  10  and  12  points. 


Dutch  in  8 and  1 0 points.  Line  Printer,  and 
14.4-point  Swiss.  A thin  slot  on  the  side 
will  accept  two  font  cards  at  a time:  You 
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DIGITAL.  THE  OP 

© Digital  Equipment  Corporation  1991.  The  DIGITAL  loco  and  DECprint  are  trademarks  of  Digital  Equipment  Corporation.  PostScript  is  a registered  trademark  of  Adobe  Systems,  Inc.  HP,  I Icwlett- Packard 
and  HP  LaserJet  arc  registered  trademarks  of  Hewlett-Packard  Company.  LaserWriter  is  a registered  trademark  of  Apple  Computer.  Inc. 
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Remember  when  you  thought 
networking  your  printers  would 
solve  all  your  problems?  Instead, 
it’s  created  others. 

Such  as,  how  do  you 
monitor,  manage  and 
drive  printers  of  all 
sorts  and  sizes. 

Digital  can  show 
you  how. 

Digital,  the  leader 
in  network  comput- 
ing, extends  that 
leadership  to  net- 
work printing.  Over 
ten  years  of  network 
printing  experience 
enables  us  to  offer  a total  solu- 
tion. One  that  includes  printers, 
software  and  service.  Our 
DECprint”  architecture,  a stan- 
dards-based  blueprint  for  open 
printing  in  multi-vendor  envi- 
ronments, puts  Digital  far  ahead 
of  the  competition— including 
Hewlett-Packard? 

DECprint  works  with  all  your 
applications,  even  those  support- 
ing LaserJets®  and  LaserWriters? 
It  translates  popular  protocols 


DECprint. 
THE  OPEN 
ARCHI- 
TECTURE 
FOR 

PRINTING. 


and  makes  it  easy  to  print  files 
on  your  choice  of  Digital  print- 
ers. DECprint  also  lets  you  take 
advantage  of  printer 
features  whether  or 
not  your  application 
can.  Features  like  job 
and  printer  status, 
multiple-page  print- 
ing on  one  sheet  of 
paper,  two-sided 
printing  and  paper 
tray  selection. 

Of  course,  Digital 
also  offers  a full 
range  of  PostScript® 
printers — from 
desktop  to  departmental,  from 
4-pages-per-minute  to  40.  All 
backed  by  our  worldwide, 
world-class  service  and  support 
organization. 

A total  solution.  You’d  expect 
nothing  less  from  the  leader 
in  network  printing.  To  learn 
more,  call  1-800-343-4040, 
ext.  405 . Or  call  your  Digital 
Authorized  Distributor. 


D V A 


I A G E. 


pay  $395  for  each  additional  PostScript 
card  and  $195  for  each  Bitstream  card. 
The  OL830  ships  with  2MB  of  RAM,  and 
Okidata  offers  a $399  2MB  RAM-board 
option  to  accommodate  soft  fonts. 

The  printer’s  8.5-  by  1 1 -inch  paper 
cassette  has  room  for  200  sheets,  and  the 
paper  flows  smoothly  onto  a 200-sheet- 
capacity  top  output  tray.  For  specialty 
paper  such  as  envelopes,  labels,  and  trans- 
parencies, the  printer  offers  a straight 
rear-exit  path.  Envelopes  and  labels  were 


Okidata  OL830 


— 


PCL  and  PostScript  scores 

In  Short:  The  best  choice  for  inexpen- 
sive PostScript,  the  $1,999  Okidata 
OL830  is  the  only  below-$2,000  Post- 
Script printer  to  use  an  8-ppm  engine 
(Okidata's  own  LED  engine).  In  HP  PCL 
graphics,  it  really  shone,  beating  every 
other  desktop  laser.  And  it  uses  genuine 
Adobe  PostScript. 


rinters 
DESKTOP  LASERS 


on  hand  for  testing  and  zipped  through 
without  a jam,  tear,  or  peel.  Okidata  offers 
an  optional  $349  second  paper-tray  mecha- 
nism, and  additional  trays,  including  those 
for  envelopes,  are  available  for  $89  apiece. 

A 32-character  LCD  lets  you  set  the 
default  emulation,  the  interface  (if  you’ve 
purchased  the  $200  serial  option),  the 
paper  cassette,  and  the  font  (HP  mode), 
among  other  features.  Printer  setup  is  a 
snap:  it  should  take  a novice  less  than  10 
minutes.  The  ease  is  due  mainly  to  the 
detailed  but  clear  instructions. 

The  printer  is  protected  by  a one-year 
parts-and-labor  warranty,  and  the  LED 
printhead  itself  is  guaranteed  for  five  years. 

What  there  is  to  say  against  the  OL830 
is  minor.  First,  it  might  have  an  easier  time 
nibbling  at  the  Hewlett-Packard  Co. 
monopoly  if  it  accepted  HP-compatible 
font  cartridges.  In  addition,  Okidata  keeps 
the  image-drum  and  toner  separate  rather 
than  combining  them. 

With  the  OL830,  you  won’t  get  all  35 
PostScript  fonts,  a serial  port,  a single- 
piece photoconductor  system,  or  the  abil- 
ity to  use  HP-compatible  font  cartridges. 
But  at  a street  price  of  about  $ 1 ,400,  you 
will  be  getting  the  best  inexpensive  PCL/ 
PostScript  printer  available.  And  you  will 
be  getting  the  fastest  PCL  graphics  desk- 
top laser  printer  at  any  price. 


FACT  FILE 


Okidata,  532  Fellowship  Rd.,  Mt. 
Laurel,  NJ  08054;  800-654-3282, 
609-235-2600. 


EDITORS'  CHOICE 


Okidata  OL830 

List  Price:  $1 ,999;  2MB  RAM  upgrade, 
$399;  PostScript  Essentials  font  card, 
$399;  additional  PostScript  font  cards, 
$395  each;  additional  Bitstream  font 
cards,  $195  each;  additional  paper- 
cassette  mechanism,  $349;  second 
letter-size  paper  cassette,  $89;  legal- 
size  paper  cassette,  $89;  executive-size 
paper  cassette,  $89;  A4-size  paper 
cassette,  $89;  envelope  cassette,  $89; 
AppleTalk/RS-232C  interface,  $199. 
Standard  Warranty:  One  year  on  parts 
and  labor;  five-year  warranty  on  the 
printhead. 

Dimensions  (HWD):  6 x 18  x 18  inches. 
Weight:  37  lbs. 

Emulations:  Adobe  PostScript,  Diablo, 
HP  PCL  4. 
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PANASONIC  COMMUNICATIONS  & 
SYSTEMS  CO. 

Panasonic  KX-P4455 
Laser  Partner 

by  Wendy  Dugas  Perez 

The  top-performing  desktop  laser  printer 
in  PostScript  text  mode,  the  dual-bin 
Panasonic  KX-P4455  Laser  Partner  adds 
Adobe  PostScript  to  the  Panasonic  KX- 
P4450i  Laser  Partner  we  reviewed  last 
year  (November  13,  1990).  Based  on  a 
Matsushita  1 1 -page-per-minute  laser 
engine,  the  new  printer  includes  genuine 
Adobe  PostScript,  Diablo  630,  and  HP 
PCL  4 emulations.  Originally  priced  at 
$3,495,  it  dropped  to  $2,995  in  August, 
and  you  can  probably  find  it  for  as  low  as 
$1,500.  In  addition  to  its  low  price,  the 
KX-P4455’s  swift  speed  and  quality  out- 
put help  offset  its  bulkiness  and  the  fact 
that  it  still  uses  bottled  toner. 

MATSUSHITA  11 -PPM  ENGINE 

Installation  is  easy  and  similar  to  other 
printers,  with  nothing  unusual  except  that 
Panasonic  Communications  & Systems 
Co.  has  still  not  given  up  on  using  bottles 
filled  with  toner  that  must  be  emptied  into 
the  printer.  The  use  of  a standard  cartridge 
would  eliminate  the  threat  of  spilling  the 
toner,  or  worse  yet  inhaling  it.  The  toner  is 


rated  at  5,000  copies  per  bottle,  and  when 
you  need  to  purchase  more,  you  can  do  so 
for  $45.  You  can  replace  the  photocon- 
ductor, which  has  an  expected  life  of 
13,000  copies,  for  $190. 

With  a duty  cycle  of  5,000  pages,  the 
Panasonic  KX-P4455  Laser  Partner  has  a 
total  life  of  around  300,000  pages.  Not 
only  are  parallel  and  serial  interfaces 
provided,  but  an  AppleTalk  port  is  also 
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In  this  wart 
ward  processing 

shootout 

we  laid  some 
old  assumptions 
to  rest 


Professional  Write 

PLUS  r 


fnjtjfuTFrtTl  In  the  recent  PC  Week  l abs  shootout,  Professional  Write*  PLUS  for  Windows™  not  only  stood  up  to 

L ■ J the  old  standards.  It  walked  all  over  them. 

I Judged  to  be  superior  in  embedding  graphics,  updating  data,  and  laying  out  columns,  this 

Ishoot-out]  Software  Publishing  Corporation  package  lets  you  create  a more  compelling  document  faster. 

But  our  unique  communications  features  are  what  really  got  the  judges  talking.  We  won  bonus  points  for  our 
integrated  E-mail.  And  we  offer  the  ability  to  attach  electronic  "post-it-like”  notes  to  documents. 

So,  you  can  continue  to  work  under  old  assumptions  about  what  a _ „ OFT  WA~RF 

a word  processor  should  do.  Or  you  can  work  with  Professional  Write  PLUS. 

And  get  on  with  the  future. 

We  assume  you'll  want  to  judge  for  yourself.  For  a free  demo  disk,  call  1-800-336-8360,  Operator  567. 

PC  Week  Shoot-Out  for  Document  Processing,  May  20. 1991.  Products  shown  are  WbrdPtrfect*S.I.  and  Microsoft  Wbtd  foe  Windows  1.1.  Professional  Write  PLUS  ii  a trademark  of  Software  Publishing  Corporation  Windows 
is  a trademark  of  Microsoft  Corporation  C 1991  Software  Publishing  Corporation  All  rights  reserved 


A credit-card  sized  memory  card  lets 
you  add  up  to  8MB  of  RAM  yourself. 


Port  for  numeric  ke’ 
101-key  keyboard  ai 


dor 

iter. 


Full  function, 


Carbon  fiber  reinforced  case 
reduces  the  thickness  and  weight  while 
increasing  its  strength. 


Nickel  Hydride  battery  works  for 
over  3 hours  on  a 2 hour  charge.  ■ 


AutoResume  lets  you  start  where . 
you  left  off  without  rebooting. 


Includes  MS-DOS'  5.O.- 


20MHz  386SX  32-bit  microprocessor.  - 


12  dedicated  function  keys. 


1 50-pin  expansion  bus  connector 
for  Desk  Station  IV  docking  station. 


60MB  hard  disk  drive  with  19  msec 
average  access  time. 


Large,  bright,  easy-to-read  9.5" 
diagonal  display. 


Micros 


hart  Format 


Help 


Paintbrush 


ant  Style 


386SX 

m 


Program  Manage 


WE  JUST  REWROTE 

Introducing  the  T2200SX.  At  just  5.5  pounds,  it’s  everything  you’ve  ever  wanted 


Copyrighted  material 


640  x 480  VGA  display. 


Fluorescent  side-lit  black  and 
white  LCD  display. 


Dimensions:  11.7"  W x 1.6"H  x 8.3"D. 
Fits  into  half  of  a briefcase. 


Hypertext  on-line  documentation. 


Entire  computer  weighs  5.5  lbs. 
including  battery. 


Intelligent  power  supply  with 
battery  “gas  gauge.’ 


Low  battery  warning  light  and 
audible  alarm. 


Integrated  numeric  keypad. 


Built-in  slot  for  credit  card 
size  internal  modem. 


8 dedicated  cursor  control  keys; 
arrow  keys  arranged  in  easy-to-use 
inverted  “T”  pattern. 


1 .44MB,  3J4"  diskette  drive. 


PS/2'  style  mouse  port. 


In  Touch  with  Tomorrow 

TOSHIBA 

© 1991  Toshiba  America  Information  Systems.  Inc. 


THE  NOTEBOOK. 

in  a notebook  computer,  and  less.  For  details,  call  1-800-457-7777- 

CIRCLE  379  ON  READER  SERVICE  CARD 
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included.  Panasonic  provides  a one-year 
parts-and-labor  warranty. 

With  two  250-sheet  paper  cassettes 
capable  of  handling  16-  to  24-pound  paper, 
the  KX-P4455  is  able  to  handle  your  heavy 
printer  loads.  Although  both  the  included 
paper  cassettes  are  letter-size,  you  can 
purchase  a legal-size  paper  cassette  for 
$59  and  an  envelope  cassette  for  $85.  The 
printer  is  capable  of  250-sheet  face-down 
collated  output.  Its  1 5-character  LCD  and 
control  panel  enable  you  to  select  such 
things  as  enhancements,  the  I/O  interface, 
a foreign  language,  the  emulation,  fonts, 
the  number  of  copies,  the  cassette,  and 
format. 

The  KX-P4455  comes  well  equipped 
with  a standard  2MB  of  RAM.  If  your 
printing  needs  require  more,  a 2MB  up- 
grade is  available  for  $945.  The  printer  is 
on  the  large  side,  measuring  15  by  28  by 
17  inches  with  all  paper  cassettes  and 
trays  installed,  and  it  weighs  in  at  a hefty 
60  pounds. 

Panasonic  includes  plenty  of  fonts — 39 
scalable  Adobe  fonts  for  PostScript  (in- 
cluding all  35  Apple  LaserWriter  and  IBM 
Resident  Adobe  Fonts),  as  well  as  26 
internal  fonts  for  PCL.  There  is  space  for 


Panasonic  KX-P4455 
Laser  Printer 


PCL  and  PostScript  scores 
In  Short:  Based  on  the  11 -ppm 
Matsushita  engine,  the  $2,995  Panasonic 
KX-P4455  Laser  Printer  landed  in  first 
place  on  our  PostScript  text  speed  test. 
It  uses  genuine  Adobe  PostScript  and 
has  an  HP  PCL  4 emulation.  On  the 
negative  side,  it  uses  bottled  toner. 
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one  of  six  font  cards  (which  are  only 
software-compatible  with  HP’s  font  car- 
tridges) at  $145  apiece.  The  printer  is  not 
capable  of  switching  emulations  automati- 
cally. 

TOP  POSTSCRIPT  TEXT  SCORE 

With  a PostScript  text  speed  of  10.2  ppm, 
the  KX-P4455  beat  all  the  other  desktop 
laser  printers  that  came  standard  with 
PostScript  compatibility.  In  PCL  mode,  it 
was  much  slower,  bringing  in  a text  speed 
of  8.6  ppm. 

The  KX-P4455  did  not  distinguish  it- 
self on  our  graphics  speed  tests.  In  Post- 
Script mode,  it  managed  a respectable  0.8 
graphics  pages  per  minute,  but  in  PCL 
mode  it  managed  only  1.4  gppm,  slower 
than  we  would  expect  from  its  1 1 -ppm 
rated  engine  speed. 

Its  output  quality  was  fine,  but  we  en- 
countered the  same  problem  with  the  KX- 
P4455  on  as  we  did  on  the  KX-P4450i  and 
the  8-ppm  Panasonic  KX-P4420  last  year: 
The  Panasonic  printers  cannot  handle  the 
0-byte  image  on  our  PCL  4 compatibility 
test:  They  print  either  the  bottom  third  or 
the  top  third  of  the  page.  Although 
Panasonic  assured  us  last  year  that  a free 
ROM  upgrade  would  fix  the  problem, 
Panasonic  was  once  again  unable  to  sup- 
ply us  with  one. 

The  low  street  price  and  solid  Post- 
Script graphics  and  text  speed  make  the 
Panasonic  KX-P4455  Laser  Partner  an  at- 
tractive desktop  laser  printer,  if  you  are 
willing  to  overlook  the  large  size  and  the 
messy  toner  bottle,  as  well  as  its  glitch  on 
the  PCL  4 compatibility  test. 


FACT  FILE 


Panasonic  Communications  & Systems 
Co.,  Two  Panasonic  Way,  Secaucus,  NJ 
07094;  201-348-7000. 

Panasonic  KX-P4455  Laser  Partner 
List  Price:  $2,995;  2MB  RAM  upgrade, 
$945;  font  cards,  $145  each;  second 
letter-size  paper  cassette,  $49;  legal- 
size  paper  cassette,  $59;  envelope 
cassette,  $85. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  15  x 28  x 17 
inches. 

Weight:  60  lbs. 

Emulations:  Adobe  PostScript,  Diablo, 
HP  PCL  4. 
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QMS  INC. 

QMS  PS-815 
QMS  PS-815  MR 
QMS  PS-825 

by  Bruce  Brown 

With  list  prices  ranging  from  $4,995  to 
$5,995,  QMS  charges  more  for  its  three 
new  8-page-per-minute  Canon  SX 
engine-based  laser  printers  than  you 
would  expect  for  regular  PCL/PostScript 
machines.  But  the  QMS  PS-815,  QMS 
PS-815  MR,  and  QMS  PS-825  provide 
special  features — such  as  automatic 
emulation  and  interface  switching,  a reso- 
lution of  600  dots  per  inch,  and  dual- 
cassette printing — that  may  make  up 
for  the  high  prices.  You  can  expect  dis- 
counts to  start  at  20  percent  off  the  list 
prices.  The  QMS  PS-series  printers  are 
best  used  with  small  workgroups  or  in 
mixed-platform  environments  where  their 
features  will  pay  their  way. 

All  three  QMS  PS  printers  use  the 
company’s  Emulation  Sensing  Processor 


QMS  PS-815 


PCL  and  PostScript  scores 
In  Short:  The  QMS  PS-815  has  lots  of 
high-quality  features:  an  8-ppm  Canon 
SX  engine.  Adobe  PostScript.  HP  PCL 
4.  automatic  interface  switching  among 
three  ports,  and  respectable  speeds. 
But  at  $4,995,  it  also  carries  a high  price. 
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Truevision  1024-32  dramatically  accelerates  color  imaging  under 
Windows  and  lets  you  slide  into  your  next  operation  without  losing  a creative  stride. 

Just  pick  it  up  and  move  it. 

With  Truevision  1024-32,  screen  refresh  in  high-res  graphic  applications 
is  almost  instantaneous.  And  you  can  zoom  in  (up  to  8x)  and  pan  around  your  entire 
image  in  real  time.  Want  more?  Truevision  1024-32  is  also  a bootable  VGA  card. 

Are  you  ready  for  32  bit  graphics? 

Truevision  has  been  for  six  years.  So  when  your  future  calls  for  32  bits 
per  pixel,  you  won’t  need  hardware  upgrades  or  a whole  new  accelerator.  You’re 
ready  now. 

What  are  you  waiting  for? 

Truevision  knows  all  about  high-resolution  graphic  standards  and  the 
need  for  speed.  The  Truevision  1024-32  Graphics  Engine  satisfies  both.  Anything 
less,  and  you’re  just  standing  still. 


^Truevision- 

CIRCLE  515  ON  READER  SERVICE  CARD 

7340  Shadetand  Station.  Indianapolis,  IN  46256 

INTERNATIONAL:  Canada  416/940-8727  France  33-1-3-952-6253  Italy  39-2-242-4551 

U.K.  44-628-77-7800  West  Germany  49-89-612-0010  Other  international  617/229-6900 

Windows  is  a registered  trademark  of  Microsoft  Corp. 

ImagePrep  is  a registered  trademark  of  Computer  Presentations,  Inc. 


Blast  into  faster  color  imaging  in  Windows* 
with  Truevision  1024-32.™ 


Truevision  1024-32 
Graphics  Engine 
provides  accelera- 
tion for  graphics 
and  imaging  appli- 
cations operating 
under  Windows. 
This  single-slot 
solution  features 
32  bits  per  pixel 
and  resolutions  up 
to  1024  x 768. 


(ESP)  technology,  which  automatically 
detects  what  printer  language  is  being 
used  and  automatically  switches  among 
emulations.  The  standard  emulations  are 
Adobe  PostScript  and  HP  PCL  4,  and  an 
HPGL  emulation  card  is  a $295  option. 
The  printers  also  include  parallel,  serial, 
and  AppleTalk  interfaces  that  can  simul- 
taneously receive  data  from  three  com- 
puters. Both  ESP  and  simultaneous  I/O 
first  appeared  in  QMS's  4-ppm  QMS  PS- 
410  (which  we  reviewed  last  year,  and 
which  is  still  being  sold  for  $2,795). 

The  PS-8 1 5 lists  for  $4,995  and  comes 
with  2MB  of  RAM  and  a single  paper 
cassette;  the  dual-cassette  (but  not  double- 
sided-printing)  PS-825  lists  for  $5,595 
and  also  comes  with  2MB  of  RAM.  The 
hottest-version  PS-8 1 5 MR,  with  6MB  of 
RAM  and  selectable  600-dpi  resolution, 
lists  for  $5,495. 

QMS  PS-815 

The  QMS  PS-815  is  the  base-priced 
model  of  the  vendor's  SX  engine-based 
printers,  and  it  uses  QMS's  latest  control- 
ler, the  QMS  ASAP  III  (Advanced  Sys- 
tem Architecture  for  PostScript).  With  a 
list  price  of  $4,995  and  an  estimated 
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street  price  of  just  under  $4,000,  the  PS- 
81 5 is  a bit  pricey,  though  it  does  give  you 
automatic  emulation  sensing  along  with 
simultaneous  three-port  I/O  in  QMS's 
least  expensive  package. 

The  font  set  includes  45  Adobe  type- 
faces in  PostScript  mode  and  standard  HP 
Courier  and  Line  Printer  fonts  in  HP  mode. 
There  are  two  slots  for  optional  font  car- 
tridges (QMS  sells  ten  different  font  car- 
tridges for  $225  each).  The  PS-815  does 
not  accept  HP  cartridges  but  will  use 
downloaded  HP-compatible  soft  fonts. 
The  QMS  PS-815  comes  with  PS  Execu- 
tive Series,  a printer  utility  package  that 
includes  a printer  configuration  program 
and  PostScript  drivers  for  Microsoft  Win- 
dows and  other  programs.  A controller 
upgrade  to  MR-level  600-dpi-resolution 
printing  will  be  available  for  the  PS-815, 
but  QMS  had  not  set  the  price  for  it  at 
press  time. 

The  PS-815  performed  similarly  to 
other  Canon  SX-based  printers,  with  text 
speeds  of  7.4  ppm  and  7.5  ppm  in  PCL 
and  PostScript  modes,  respectively.  In 
graphics  mode,  its  scores  were  respect- 


he  new  QMS  printers 
use  ESP  technology, 
which  automatically 
switches  among 
emulations.  The 
hottest-version 
QMS  PS-815  MR 
prints  600-dpi  output. 


able:  1.9  graphics  pages  per  minute  in 
PostScript  mode  and  0.7  gppm  in  PCL 
mode.  Its  scores  were  almost  identical  to 
those  of  the  PS-815  MR  and  PS-825. 

You  can  upgrade  the  standard  2MB  of 
RAM  to  a maximum  of  SMB.  The  list- 
price  upgrade  costs  are  $495  for  2MB, 
$795  for  4MB,  and  $995  for  6MB— hefty 
prices  for  an  option  you  will  likely  con- 
sider if  you  attach  the  printer  to  more  than 
one  computer.  You  can  configure  the 
printer  memory  into  separate  buffers  for 
each  of  the  three  I/O  ports,  allowing  more 
than  one  computer  to  send  data  to  the 
printer  at  once.  If  you  are  going  to  print 
PostScript  files  and  use  more  than  one 
computer  w ith  any  other  QMS-PS  printer, 
you  might  as  well  upgrade  the  memory  to 
the  SMB  maximum  if  you  intend  to  use 
the  printer  fairly  often. 

The  QMS  PS-815  uses  a single  200- 
sheet  paper  cassette,  with  optional  letter- 
size.  legal-size,  A4-size,  A5-size,  and 
envelope  cassettes  available  for  $75  each. 
If  you  don't  want  to  add  paper  often,  a 
$795  large-capacity  paper  cassette  is  an 
attractive  option.  As  with  other  Canon 
SX-based  printers,  paper  can  follow  a 
straight-through  paper  path  for  face-up 
output  or  a C-shaped  path  for  face-down, 
collated  output. 

The  single-piece  photoconductor  sys- 
tem lists  for  $130  and  is  rated  at  4.000 
copies.  Changing  cartridges  is  such  an 
easy  one-step  process  that  you  would  have 
to  make  an  effort  to  do  it  incorrectly. 

QMS  PS-825 

The  only  difference  besides  price  between 
the  PS-815  and  PS-825  is  a second  paper 
cassette  positioned  under  the  first  cas- 
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CompuAdd  Presents  New,  Improved  Designs 
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Reductions! 


and  Our  Lowest  Prices  Ever! 


The  new  PC  revolution  is  all  about  price.  At 
CompuAdd,  we  know  that  competitive  prices  and 
good  values  are  the  most  important  things  we  offer. 
We  also  know  that  the  people  who  buy  PCs  find  our 
competitors'  high  prices  on  new  technology  revolting! 
That's  why  at  CompuAdd,  we've  dropped  our  prices 
on  our  most  popular  systems  and  introduced  unbeat- 
able low  prices  on  our  new  improved  designs,  too. 

CompuAdd  has  always  led  the  way  among  PC 
compatibles  when  it  comes  to  customer  satisfaction 
and  outstanding  service.  Now  CompuAdd  leads  the 
way  in  pricing  too!  The  people  who  buy  PCs  have 
toppled  the  old  systems  and  turned  to  the  marketplace 
for  alternatives.  CompuAdd  is  ready  with  new  technol- 
ogy at  revolutionary  prices. 


"Price-conscious  PC  buyers  have  turned 
to  clones,  and  few  regret  the  choice." 
-PC  World  August  1991 


CompuAdd 

Customer  driven,  by  design. 

Call  800-456-3660 
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The  New,  Low  Profile  Chassis  at 
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CompuAdd  3 1 6s 

Reduced  $100 

*1295 


CompuAdd  320sc 

Reduced  $100 


$1695 


CompuAdd  325 

NEW! 

$1795 


CompuAdd  333 

NEW! 

$2295 
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Price  Revolution! 


the  New,  Low  Profile  Price! 


Now  get  386SX  performance  at  the 
lowest  possible  price!  Perfect  for  the  small 
business,  as  a network  station  or  as  your 
home  computing  center  — an  all-round 
workhorse  when  it  comes  to  Windows 
applications!  Pick  up  the  316s  loaded 
with  Windows  3.0,  now  at  an  all-time  low 
price! 


The  most  expandable  386  20MHz  system 
you  can  buy!  The  320sc's  unique 
motherboard  holds  32KB  built-in  cache 
memory  to  speed  up  data  access,  while 
the  Hi-Rez  VGA  controller,  also  built  in  to 
the  motherboard,  delivers  incomparable 
video! 


Monitor  and  Hard  Drive  Options 


40MB  80MB 

m 

MGA  $1295  $1495 

High-Resolution  VGA  $1595  $1795 


Monitor  and  Hard  Drive  Options 


40MB  BOMB 

32S!h 

MGA  SI  695  $1895 

High-Resolution  VGA  $1995  S2195 


Our  new  stretch  chassis  gives 
you  expandability  in  a low  profile, 
small  footprint  design!  It's  roomy 
enough  for  two  internal  3.5"  hard 
drives  plus  two  accessible  5.25" 
drive  bays  — allowing  you  an  extra 
5.25"  floppy  drive,  CD  ROM  or  a 
tape  backup. 


CompuAdd's  newest  stretch  chassis, 
low  profile  system  features  the  hottest 
innovation  on  the  market:  local  video. 
Avoid  the  system  bottlenecks  of  the  AT- 
bus  and  achieve  wait  states  to-video 
memory  equivalent  to  DRAM  memory! 


We've  built  the  video  on  the  local  bus 
and  stretched  the  chassis  to  two 
accessible  5.25"  and  two  3.5"  internal 
bays,  so  you  get  the  greatest 
expandability  and  flexibility  available  in 
a low  profile  system.  The  CompuAdd 
333  also  offers  1 28KB  built-in  cache 
memory  — twice  the  industry  norm! 


Monitor  and  Han!  Drive  Options 


40MB 

80MB 

325 

MGA 

$1795 

$1995 

High-Resolution  VGA 

$2095 

$2295 

Moaitor  and  Hard  Drive  Options 


80MB  120MB 

333 

MGA  $2295  $2395 

High-Resolution  VGA  $2595  $2695 


Comoufldd 

Customer  driven,  by  design. 


Call  800-456-3660 
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CompuAdd  325 

Reduced  $250 


*1995 


CompuAdd  333 

Reduced  $300 


*2695 


CompuAdd  433E 

Reduced  $620 

*3995 
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People  Power! 


Substantial  Reductions! 


A true  32-bit  386  machine  designed  for 
power  users.  As  a small  business  file 
server,  a low-cost  CAD  machine  or  a 
multitasking  workstation,  it's  unsurpassed. 
Built-in  cache  memory  controller  and  hard 
drive  options  up  to  200MB  are  available. 


PC  Magazine  chose  the  333  as  a finalist 
in  its  Technical  Excellence  Awards.  Two 
1 6-bit  expansion  "hot  slots"  ore  provided 
for  the  HardCache/ESDI  controller  and  Hi- 
Rez  VGA  graphics  card.  Plug  them  in  for 
spectacular  data  transfer  and  video 
performance!  The  optional  640KB  SRAM 
card  puts  DOS  and  DOS-based 
applications  into  true  0 wait-state  memory. 


Monitor  and  Hard  Drive  Options 


40MB  80MB 

325 

MGA  Si  995  S2195 

High-Resolution  VGA  S2295  $2495 


Monitor  and  Hard  Drive  Options 


80MB  120MB 

333 

MGA  $2695  $2795“ 

High-Resolution  VGA  $2995  $3095 


These  high-performance,  low- 
cost  desktop  systems  are  designed  to 
take  on  your  toughest  computing 
challenges.  They  pack  enough  power 
and  punch  to  serve  as  CAD/CAM 
stations  or  network  files  servers.  Now 
they're  available  at  amazingly  afford- 
able prices  that  put  vast  computing 
power  within  everyone's  reach. 


The  expanded  32-bit  EISA  bus  lets  you 
access  any  memory  or  peripheral  device 
installed  on  the  system  — regardless  of 
bus  width!  Use  your  old  1 6-bit 
peripheral  cards  alongside  new  32-bit 
EISA  cards  with  no  compatibility 
problems.  A "hot  slot"  for  the  Hi-REZ 
VGA  controller  and  a specially  designed 
optional  cache  module  move  your  dato 
through  at  lightning  speed. 

Compufldd 

Customer  driven,  by  design.” 


Monitor  and  Hard  Drive  Options 


80MB  120MB 

4331 

MGA  $3995  S4095 

High-Resolution  VGA  $4295  $4395 


Call  800-456-3660 
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less  is  More. 


Less  than  7 Pounds  and  Less  than  $2000. 


CompuAdd 


Our  3 1 6nx  just  got  $500  lighter!  The 
CompuAdd  3 1 6nx  doesn't  sacrifice  on 
performance  either.  It  uses  the  Intel  1 6MHz 
386SX  microprocessor  with  a big  30MB 
standard  hard  drive  and  a 3.5"  1 .44MB 
diskette  drive. 


When  Your  Desktop  is  an 
Airline  Tray  Table  ••• 


You'll  appreciate  the  large  well-spaced 
keys  and  backlit,  monochrome  VGA 
liquid  crystal  display.  Hard  to 
believe  we  got  it  all  into  an  1 1 
x 8.5"  x 2.1 " notebook 
package,  isn't  it? 


Customer  driven,  by  design. 


it 


Call  800-456-3660 

Hours:  Monday-Friday  7:00am  to  9:OOpm  CST;  Saturday  9:00am  to  5:00pm  CST 
12303  Technology  Blvd.  Austin,  Texas  78727 


CompuAdd  Corporation.  IV9I  Wc  accept  Mattel*  lid  .VISA.  INKOVtt.  money  orders,  < nulled  checks  (please  allow  ten  days  Ini  processing).  CODs  (ISO  minimum  order),  company  and  Institutional  purchase  orders  (minimum  Initial  purchase  SSOO.  thereafter  SSOl,  and 
wire  transfers  Prises  do  ran  Include  shipping  and  handling  I lease  add  appropriate  local  sales  lax.  Opened  sotiwate.  videotapes,  other  consumables  and  shipping  costs  ate  nonrelundable  All  irtum  Items  must  he  accompanied  by  a returned  merchandise  authorization 
(RMAl  number  Prices  and  product  descriptions  are  sub|rcl  lo  change  without  notice  CompuAdd  Is  not  liable  lor  damage  due  to  omissions  or  typographical  errots. 
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sette,  adding  3 inches  to  the  printer’s 
height.  Expect  the  $5,995  printer  to  retail 
somewhere  under  $5,000.  All  the  other 
bells  and  whistles  of  the  PS-815  are  here, 
of  course,  but  the  second  paper  cassette 
doesn’t  seem  worth  $1,000,  unless  your 
application  clearly  calls  for  it. 


The  best  application  for  the  PS-825  is 
a setting  where  two  types  of  paper,  typi- 
cally letterhead  and  follow-sheets,  are  used 
so  often  that  changing  cassettes  is  a big 
nuisance.  In  that  case,  the  two-cassette 
model  makes  sense.  You  can  use  the 
printer’s  control  panel  to  select  the  cas- 
settes, the  software  drivers,  user-entered 
printer  escape  codes,  or  the  PS  Executive 
Series  utility.  For  long  single-paper-type 
printing  jobs,  the  two  cassettes  can  be 
chained  so  that  the  second  one  takes  over 
when  the  first  is  empty. 

If  your  only  reason  for  buying  the  two- 
cassette  printer  is  for  long  print  runs,  then 
the  $795  large-capacity  paper  cassette 
makes  more  sense  than  the  $ 1 ,000  differ- 
ence between  the  PS-815  and  PS-825.  If 
your  printing  volume  is  even  higher,  you 
should  consider  buying  the  PS-825  and 
the  large-capacity  paper  cassette. 

If  you  regularly  use  letterhead  and 
follow-sheets  or  another  combination  of 
two  paper  types,  the  QMS  PS-825  is  a 
reasonable  time-saver.  Before  you  jump 
for  this  model,  however,  consider  the  more 
expensive  PS-825  MR,  which  for  $500 
extra  gives  you  a total  of  6MB  of  RAM 
and  selectable  600-dpi  resolution — less 
expensive  than  buying  4MB  more  for  a 
regular  PS-825. 

QMS  PS-815  MR 

“MR”  stands  for  multiple  resolution, 
which  is  what  you  get  with  the  QMS  PS- 


815  MR.  This  printer  lists  for  $5,495  and 
should  have  a street  price  in  the  low-to- 
mid-$4,000  range.  It  comes  standard  with 
6MB  of  RAM  and  a resolution  of  either 
300  or  600  dots  per  inch  (which  you  select 
via  the  front  con- 
trol panel  or  soft- 
ware). The  QMS 
PS-825  MR,  which 
has  two  paper  cas- 
settes, lists  for 
$6,495;  we  were 
not  able  to  test  this 
latter  model,  but  it 
is  otherwise  just 
like  the  PS-825 
with  6MB  RAM 
and  the  higher- 
resolution  option. 

Other  than  6MB 
of  RAM  and  se- 
lectable 600-dpi 
output,  the  PS-815 
MR  is  just  like  the 
PS-815,  with  the  same  emulations  and 
fonts  and  the  same  paper-handling  fea- 
tures. The  6MB  minimum  is  essential  be- 
cause of  the  memory  space  needed  for 
600-dpi  print  files  (an  extra  $495  for  2MB 
takes  the  printer  to  its  8MB  maximum). 
The  memory  is  also  used  to  keep  speed  up 
in  high-resolution  mode. 

The  great  jump  to  600  dpi  while  keep- 
ing the  same  Canon  SX  engine  used  by 
QMS’s  other  8-ppm  printers  raises  con- 
cerns about  print  quality  and  printing 
speed.  Happily,  our  concerns  disappeared 
when  we  examined  the  printer’s  speed 
test  scores.  Its  graphics  and  text  samples 
were  both  noticeably  sharper  in  the  higher 
resolution.  QMS’s  proprietary  ASAP  III 
controller  board  includes  the  necessary 
magic  to  keep  the  speed  up  to  the  same 
level  as  when  printing  at  300  dpi. 

Improved  resolution  without  a sacri- 
fice in  speed  makes  the  $500-more  MR 
version  of  the  PS-815  the  printer  of  choice. 

With  all  other  options  and  features  the 
same  as  its  sister  printer,  the  single-bin  8- 
ppm  PS-815  MR  is  the  PostScript  printer 
to  buy. 

With  automatic  emulation  switching 
between  Adobe  PostScript  and  PCL  4, 
automatic  interface  switching  among  its 
three  ports,  and  respectable  speeds,  all 
three  QMS  printers  are  worthy  if  rather 
pricey  choices.  The  QMS  PS-815  MR, 
with  its  600-dpi  resolution  and  6MB  of 
RAM,  is  a particularly  interesting  choice. 


But  keep  in  mind  that  IBM  Corp.  offers 
the  same  capability  for  its  LaserPrinter 
10,  which  is  faster,  is  comparably  config- 
ured, and  has  a list  price  that  is  $1,400 
lower. 


FACT  RLE 


QMS  Inc.,  One  Magnum  Pass, 

Mobile,  AL  36618;  800-523-2696, 
205-639-4400. 

QMS  PS-815 

List  Price:  $4,995;  2MB  RAM  upgrade, 
$495;  4MB  RAM  upgrade,  $795;  6MB 
RAM  upgrade,  $995;  HPGL  emulation 
card,  $295;  font  cards,  $225;  large- 
capacity  letter-size  paper  cassette, 

$795;  legal-size  paper  cassette,  $75; 
executive-size  paper  cassette,  $75; 
A4-size  paper  cassette,  $75;  envelope 
cassette,  $75. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  9 x 18  x 25  inches. 
Weight:  44  lbs. 

Emulations:  Adobe  PostScript, 

HP  PCL  4. 

QMS  PS-815  MR 

List  Price:  $5,495;  2MB  RAM  upgrade, 
$495;  HPGL  emulation  card,  $295;  font 
cards,  $225  each;  large-capacity  letter- 
size  paper  cassette,  $795;  legal-size 
paper  cassette,  $75;  executive-size 
paper  cassette,  $75,  A4-size  paper 
cassette,  $75;  envelope  cassette,  $75. 
Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  9 x 18  x 25  inches. 
Weight:  44  lbs. 

Emulations:  Adobe  PostScript, 

HP  PCL  4. 

QMS  PS-825 

List  Price:  $5,995;  2MB  RAM  upgrade, 
$495;  4MB  RAM  upgrade,  $795;  6MB 
RAM  upgrade,  $995;  HPGL  emulation 
card,  $295;  font  cards,  $225  each;  large- 
capacity  letter-size  paper  cassette, 

$795;  legal-size  paper  cassette,  $75; 
executive-size  paper  cassette,  $75; 
A5-size  paper  cassette,  $75;  envelope 
cassette,  $75. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  12  x 18  x 25 

inches. 

Weight:  55  lbs. 

Emulations:  Adobe  PostScript, 

HP  PCL  4. 
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She’s  5 years  dd. 
She’s  already  had7 
16  identities  and 
21  homes. 


Every  year  thousands  of  children  are  kid- 
napped by  their  own  parents.  Beginning 
the  tragic  ordeal  of  life  on  the  run. 

Child  Find  offers  an  end  to  the  run- 
ning. With  our  toll-free  number  and  our 
mediation  program,  we  offer  a way  out 
for  the  parents  and  for  the  kids. 

For  us,  it’s  a labor  of  love.  But 
unfortunately,  we  can’t  operate  on 
love  alone. 

To  find  out  how  you  can  help, 
or  if  you  need  our  help,  please  call 
1-800-A- WAY-OUT.  And  help  another 
child  find  a more  peaceful  future. 


CHILD  FIND  OF  AMERICA  INC 
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SHARP  ELECTRONICS  CORP. 


Sharp  JX-9500H 
Sharp  JX-9500 

by  Bruce  Brown 


Sharp  Electronics  Corp.’s  cube-like  JX- 
9500-series  laser  printers  use  Sharp’s  own 
6-ppm  laser  engine  in  a very  small  printer 
size  (11  by  13  by  14  inches).  The  $1,599 
Sharp  JX-9500H  implements  special  cir- 
cuitry to  increase  the  engine  performance 
to  9 ppm.  It  comes  with  HP  PCL  4 and 
typically  sells  for  under  $1,000  after 
discounting — a bargain  for  such  a high 
speed. 

The  Sharp  JX-9500PS  adds  Adobe 
PostScript  but  subtracts  the  extra  speed. 
For  a 6-ppm  printer,  its  speeds  are  per- 
fectly respectable,  but  the  list  price  is 
$2,849  (and  the  street  price  close  to 
$1,800).  You  can  find  cheaper,  faster 
PostScript  printers. 


SHARP  ENGINE 

Sharp  is  one  of  the  few  laser  printer  ven- 
dors that  uses  its  own  laser  engine.  This 
engine  is  used  by  some  other  vendors, 
including  Dataproducts  Corp.  and  Tandy 
Corp.  The  other  printer  in  Sharp’s  6-ppm 
laser-engine  lineup  is  the  low-end  JX- 
9500  ($  1 ,399  list),  which  differs  from  the 
JX-9500H  only  in  lacking  the  high-speed 
boost. 

Standard  with  all  of  the  Sharp  JX- 
9500-line  printers  is  a generous  250-sheet 
paper  cassette,  which  fits  totally  inside  the 
printer,  preserving  the  unit’s  trim  outside 
dimensions.  For  most  flexible  printing 
tasks,  you  can  add  the  optional  lower  250- 
sheet  cassette  unit  (which  costs  $345)  and 
40-piece  envelope  feeder  (which  retails 
for  $325)  to  allow  the  convenience  of 
three-bin  operation. 

The  printers  use  three  replaceable 
imaging  components.  The  photoconduc- 
tor drum  is  good  for  50,000  copies  and 
lists  for  $ 1 49.  The  developer  kit,  rated  for 
25,000  sheets,  costs  $120.  And  the  toner 
cartridge,  which  is  the  component  you’re 
most  likely  to  spill  if  you’re  not  careful, 
lasts  for  roughly  3,000  copies  and  costs 
$59.  Replacements  are  not  hard  to  install 
when  you  need  them — they  just  slide  into 
place — but  keeping  track  of  three  types  of 
replaceables  seems  unnecessary  when 
other  engines  can  work  with  a single- 
piece  system. 
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9-PPM  PCL  PRINTER 

The  JX-9500H  is  a terrific  deal  for  the 
text-printing  speed  and  emulations  it 
provides,  especially  if  space  is  a primary 
consideration.  On  PC  Magazine  Labs’ 
text  speed  test,  it  ran  at  8.5  ppm,  almost 
achieving  its  boosted  engine  rating  of  9 
ppm.  At  1 .4  gppm  on  our  graphics  speed 
test,  it  was  less  impressive.  Since  most 
uses  for  this  printer  are  likely  to  be  text- 
based,  the  speed  enhancement  pays  off 
where  it  counts. 

The  list  of  emulations  includes  all  the 
standards  short  of  PostScript.  The  JX- 
9500H  has  emulation  modes  for  Diablo, 
Epson  FX,  HP  PCL  4,  IBM  Graphics 
Printer,  and  IBM  Proprinter.  You  would 
have  to  look  hard  to  find  a text-based 
application  that  doesn’t  support  at  least 
one  of  those  printer  modes.  Unfortunately, 
the  selection  of  resident  fonts  is  not  as 
impressive,  with  just  Courier  and  Line 
Printer  in  HP  mode.  There  are  two  font 
card  slots,  for  which  Sharp  sells  Diablo 
and  HP-compatible  soft  fonts  listing  for 
$195  each. 

The  JX-9500H  comes  with  5 1 2K  RAM 
standard;  this  can  be  expanded  to  a maxi- 
mum of  4.5MB,  but  the  expansion  is  costly: 


rinters 
DESKtOP  LASERS 


$5 19  for  1.5MB,  $929  for 
2.5MB,  and  $1,699  for 
4MB.  If  you’re  going  to 
upgrade  the  memory,  you 
should  do  so  at  the  time  of 
purchase  when  you  can 
hope  to  get  a better  dis- 
count on  the  upgrade  price. 
Both  parallel  and  serial 
printer  interfaces  are  stan- 
dard on  the  JX-9500H. 

THE  6-PPM  POSTSCRIPT/ 
PCL  PRINTER 


The  Sharp  JX-9500PS 
does  not  have  the  JX-9500H’s  9-ppm 
boosting  circuitry,  but  it  does  have  true 
Adobe  PostScript  mode  with  35  resident 
scalable  PostScript  fonts  and  1 ,5MB  stan- 
dard memory. 

Besides  PostScript,  the  only  emulation 
included  with  the  JX-9500PS  is  HP  PCL 
4,  with  the  standard  set  of  HP  resident 
fonts.  Font  cards  with  HP-compatible  soft 
fonts  cost  $ 1 95  each.  This  PostScript  laser 
does  not  include  the  Diablo,  Epson,  and 
IBM  emulation  modes  found  in  the  other 


Sharp  JX-9500PS 


PCL  and  PostScript  scores 

In  Short:  Although  It  uses  the  same 
engine  as  the  9-ppm  Sharp  JX-9500H, 
the  Sharp  JX-9500PS  drops  down  to  6 
ppm.  And  although  it  uses  genuine  Adobe 
PostScript,  you  can  find  faster,  less 
expensive  PostScript  printers  than  this 
$2,849  model. 


JX-9500  series  printers.  Sharp’s  decision 
makes  sense,  since  those  in  the  market  for 
PostScript  printers  are  less  likely  to  need 
to  emulate  dot  matrix  or  letter-quality 
impact  printers. 

Less  clear  is  the  reason  for  the  dearth 
of  interfaces.  The  JX-9500PS  comes  with 
only  a parallel  port.  A serial  interface 
board  costs  $79,  and  a combination 
AppleTalk  and  serial  interface  board  lists 
for  $145. 

The  JX-9500PS  proved  a solid  per- 
former for  its  class.  In  PostScript  mode 
the  printer  printed  6.5  ppm  on  our  text 
speed  test  and  0.6  gppm  on  our  graphics 
speed  test.  The  PCL  results  were  6.5  ppm 
in  text  and  2.0  gppm  in  graphics  mode. 

The  JX-9500PS’s  2.5MB  of  RAM  can 
be  increased  to  a maximum  of  4.5  MB 
with  up  to  three  1 MB  memory  expansion 
cards,  which  cost  $345  each.  While  this  is 
a better  deal  per  megabyte  than  the  memory 
cards  for  the  JX-9500H,  the  upgrade  is 
fairly  expensive. 

Sharp’s  two-year  warranty  is  fulfilled 
by  authorized  dealers  and  service  cen- 
ters. Sharp  sells  laser  printers  both  through 
the  NOMDA  office-machinery  reseller 
channel  and  through  computer  specialty 
dealers. 

With  solid  speed  and  a low  $1,000 
street  price,  the  9-ppm  Sharp  JX-9500H 
is  a good  value.  But  even  with  Adobe 
PostScript,  the  $1,800  street  price  of 
the  6-ppm  Sharp  JX-9500PS  is  less  com- 
petitive. 
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Sharp  Electronics  Corp.,  Sharp  Plaza, 
Mahwah,  NJ  07430;  800-237-4277, 
201-529-8200. 

Sharp  JX-9500H 

List  Price:  $1 ,599;  1 ,5MB  RAM  upgrade, 
$519;  2.5MB  RAM  upgrade.  $929;  4MB 
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RAM  upgrade,  $1 ,699;  font  cards,  $195 
each;  second  letter-size  paper  cassette, 
$345;  envelope  cassette,  $325. 

Standard  Warranty:  One  year  on  parts  and 
labor. 

Dimensions  (HWD):  11  x 13  x 14 
inches. 

Weight:  33  lbs. 

Emulations:  Diablo,  Epson  FX,  HP 
PCL  4,  IBM  Graphics  Printer,  IBM 
Proprinter. 

Sharp  JX-9500PS 

List  Price:  $2,849;  1 MB  RAM  upgrade, 
$345;  font  cards,  $195;  second  letter- 
size  paper  cassette,  $345;  envelope 
cassette,  $325;  serial  interface  board, 
$79;  AppleTalk  and  serial  interface 
board,  $145. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  11  x 1 3 x 1 4 

inches. 

Weight:  33  lbs. 

Emulations:  Adobe  PostScript,  Diablo, 
Epson  FX,  HP  PCL  4,  IBM  Graphics 
Printer,  IBM  Proprinter. 


CiHCLE  615  ON  READER  SERVICE  CARD 


STAR  MICRONICS  AMERICA  INC. 

Star  Micronics 
LaserPrinter  4 

Star  Micronics 
LaserPrinter  4 
StarScript 

by  Bruce  Brown 

Star  Micronics  America  sells  two  laser 
printers,  both  based  on  the  4-ppm  Canon 
LX  laser  engine  used  in  the  HP  LaserJet 
HP:  the  $1,395  LaserPrinter  4 with  HP 
PCL  4 and  the  $ 1 ,995  LaserPrinter  4 Star- 
Script.  Both  use  a RISC  processor  and 
provide  unbeatable  compatibility  with  the 
LaserJet  IIP.  At  a list  price  of  $850,  the 
PCL  printer  is  a good  deal.  But  the  PCL/ 
PostScript  printer  lacks  genuine  Adobe 
PostScript  and  came  in  behind  other 
below-$2,000  PostScript  printers  on  our 
tests,  which  makes  its  $1,200  street  price 
less  alluring. 

Both  printers  can  use  the  paper-feed- 


Star  Micronics  LaserPrinter 
4 StarScript 


PCL  and  PostScript  scores 

In  Short:  One  of  only  five  below-$2,000 
printers  to  provide  PostScript  compati- 
bility (through  Star  Micronics'  StarScript 
PostScript  interpreter),  the  $1 ,995  Star 
Micronics  LaserPrinter  4 StarScript  is 
not  the  fastest,  though  it  may  be  the  least 
expensive. 


High  Resolution  PostScript 


> 1200  x 800  and  1 000  x 1 000  TurboRes® 

> Letter,  legal,  and  11"  x 17"  at  up  to  20  ppm 
t>  135  Premium  fonts 

> AFM™  for  instant  access  to  all  your  fonts 

> Fast  PostScript®  printing 


> 800  x 800  TurboRes  at  an  affordable  price 

> Legal,  letter,  and  A4  paper  capabilities 

> 135  premium  fonts 

> AFM  for  instant  access  to  all  your  fonts 

> Fast  PostScript  printing 


> Powerful  400  dpi  printing  for  your  entire  office 

> Tabloid,  legal,  and  letter  paper  capabilities 

> 135  premium  fonts 

> Fast  PostScript  printing 

> AFM  for  instant  access  to  all  your  fonts 


LaserMaster’s  1200  and  1000  Personal 
Typesetters  offer  plain-paper  typesetting 
freedom  at  an  affordable  price.  Freedom  from 
the  expense  and  mess  of  phototypesetting 
equipment.  Freedom  from  paper  size 
limitations.  Freedom  from  limited  typeface 
choices.  Freedom  from  unproductive  down-time 
while  you  wait  for  your  printer  to  print.  And 
with  camera-ready  copy  at  just  pennies  a page, 
LaserMaster  gives  you  the  freedom  to  use  your 
savings  any  way  you  choose. 


With  the  LaserMaster  800  and 
LaserMaster  800/4,  LaserMaster  has  harnessed 
its  patented  TurboRes  technology  to  create 
powerful  high-resolution  business  printers  that 
will  make  your  reports  dazzle,  your 
presentations  sparkle,  and  even  your  most  basic 
correspondence  easier  to  read.  Best  of  all,  you 
can  get  high-performance  800-dpi  business 
printing  for  the  same  price-or  less-than  a 
regular  300-dpi  laser  printer. 


Increase  resolution,  decrease  delays,  and 
add  flexibility  to  your  entire  Novell  network 
with  a LaserMaster  400XL  printer.  The 
400XL's  MultiMode8*4  technology  automatically 
switches  between  PostScript  and  PCL  printing 
modes  without  delay,  while  its  powerful  engine 
handles  the  heavy  printing  demands  of  your 
entire  networked  work  group.  And  its  paper 
flexibility  is  great  for  newsletters,  posters, 
spreadsheets,  CAD  drawings,  and  all  your 
oversized  jobs. 
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Star  Micronics  LaserPrinter  4 


PCL  scores 

In  Short:  The  $1 ,395  Star  Micronics  La- 
serPrinter 4,  based  on  the  4-ppm  Canon 
LX  engine,  provides  HP  PCL  4 superb 
Hewlett-Packard  hardware  compatibility, 
and  a RISC  processor.  With  a street  price 
of  $850,  this  printer  offers  an  attractive 
value. 


ing  options,  toner  cartridge,  and  font  car- 
tridges used  with  the  HP  LaserJet  IIP. 
This  level  of  printer  compatibility  makes 
it  relatively  easy  to  find  replacement  toner 
cartridges  or  paper  cassettes. 

The  one  weak  part  of  the  Star  Micron- 
ics laser  printers  is  the  limited  standard 
paper-feeding  system.  The  printers  come 
equipped  with  only  a single  50-sheet  paper 
input  tray.  The  optional  250-sheet  lower 
paper  cassette,  which  also  allows  dual-bin 
operation,  is  a $195  option  and  is  recom- 
mended. The  lower  cassette  bin  comes 
with  a letter-size  cassette.  Other  options 
include  an  extra  letter-size  cassette 
for  $69.  a legal-size  cassette  for  $85,  an 
executive-size  cassette  for  $79,  and  an  en- 
velope cassette  for  $109. 

4-PPM  PCL  ONLY 

The  LaserPrinter  4 is  a candidate  for  low- 
end  laser  printer  buyers  who  want  to  get 
the  most  for  their  money.  Whether  used  in 
a small  business  or  a home  office,  the 
LaserPrinter4  is  a natural  choice  when  the 
budget  for  a laser  is  restricted  but  logical 
and  physical  compatibility  with  Hewlett- 


Packard  are  important. 

In  addition  to  LaserJet  IIP  compatibil- 
ity, the  LaserPrinter  4 has  an  Epson  FX 
emulation  mode.  In  HP  mode  there  are 
just  the  two  standard  resident  font  fami- 
lies, Courier  and  Line  Printer,  but  also 
included  is  the  UDP  Turbo25  font  car- 
tridge, which  includes  151  fonts  with  driv- 
ers for  major  applications  programs. 

On  our  speed  tests,  the  LaserPrinter  4 
scored  typically  for  a Canon  LX-based 
printer.  On  text,  it  did  an  even  4.0  ppm;  on 
graphics,  1 .5  gppm.  Our  tests  do  not  fully 
exercise  the  RISC  processor;  on  more- 
complicated  files,  we  would  expect  to  see 
a speed  boost. 

Standard  memory  in  the  LaserPrinter4 


Output  Is  Just  One  Of  The  Advantages. 


U-  800  dpi  boost  for  your  current  HP  LaserJet 
U-  MultiMode  for  automatic  emulation  detection 
l'  135  premium  Type  1 fonts 
U'  Fast  PostScript  printing 
> AFM  for  instant  access  to  all  your  fonts 

LaserMaster’s  TrueTech  AFM  controller 
transforms  your  existing  HP  Series  II/1ID  or 
III/IIID  into  a printing  powerhouse.  From 
delicate  serifs  to  intricate  halftones,  every  detail 
of  your  printed  documents  will  benefit  from 
improved  800  x 800  TurboRes  quality. 

And  its  Automatic  Font  Management  eliminates 
the  hassles  and  slowdowns  associated  with 
downloading  your  fonts.  It’s  like  having  a hard 
disk  full  of  fonts  right  inside  your  printer! 


Not  all  your  work  fits  onto  an  8 1/2  x 
1 1-inch  page.  With  paper  sizes  up  to  1 1 x 
17-inches,  LaserMaster  can  fit  your  needs. 

Sometimes  you  need  just  the  right  look 
for  your  message.  That’s  why  we  include 
35  standard  PostScript  fonts  and  100 
premium  Type  1 fonts, 
plus  you  can  easily  add 
more. 

A large  type  library  can’t 
do  you  any  good 
if  it  lakes  forever  to  download  your  fonts. 
With  LaserMaster’s  new  AFM  (Automatic 
Font  Management),  you  have  instant 
access  to  aU  the  fonts  on  your  hard  drive. 

Sometimes  you  need  PostScript  printing. 
Sometimes  you  need  PCL.  LaserMaster’s 
TrueTech  AFM  line  gives  you  both.  Our 
MultiMode  emulation  detection  software 
automatically  switches  between  PostScript 
and  PCL  printing  for  uninterrupted 
output. 

PostScript  printing  once  dragged  on 
forever.  Not  any  more.  LaserMaster's 
TrueTech  AFM  printers  and  personal 
typesetters  are  the  fastest  PostScript 
printers  on  the  market  today. 


Add  all  these  features  together  and  what  do 
you  have?  Incredible  printers  and  personal 
typesetters  at  incredibly  affordable  prices!  To 
learn  more  about  how  you  can  take  advantage 
of  LaserMaster’s  new  PostScript  technology  for 
all  your  PC  printing  needs.  Call  today  for 
more  information  or  the  dealer  nearest  you: 

1-800-477-7717 


Dept  426 


fASTEff" 


CORPORATION 


More:  Speed,  Fonts  & Resolution! 

© 1991  LaserMaster  Corporation.  6900  Shady  Oak  Road.  Eden 
Prairie.  MN  55344.  The  LM  logo  and  TurboRes  are  registered 
trademarks  and  TrueTech.  AFM.  and  LaserMaster  are 
trademarks  of  LaserMaster  Corp.  True  Image  is  a trademark  of 
Microsoft  Corp.  PostScript  and  Adobe  are  registered 
trademarks  of  Adobe  Systems  Incorporated.  All  other  product 
names  or  brand  names  are  trademarks  or  registered 
trademarks  of  their  respective  holders.  Specifications  subject  to 
change.  Yes!  All  text  was  printed  on  a LaserMaster  1000 
Personal  Typesetter. 
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is  1MB.  Memory  upgrade  options  are 
available  in  increments  of  1MB  ($299), 
2MB  ($499),  and  4MB  ($999).  Typical 
printer  memory  options  are  expensive,  so 
buy  what  you  need  in  the  beginning  to 
take  advantage  of  good  discounting.  The 
maximum  memory  is  5MB. 

Parallel  and  serial  interfaces  are  stan- 
dard on  the  LaserPrinter  4.  Circuitry  is 
included  for  an  AppleTalk  interface,  but 
to  use  it  you  need  to  buy  a proprietary 
PostScript-compatible  board  for  $399  and 
at  least  a 1 MB  RAM  upgrade  board. 

4-PPM  POSTSCRIPT 

The  Star  Micronics  LaserPrinter  4 Star- 
Script  is  one  of  only  five  PostScript- 
compatible  printers  in  this  roundup  with 
sub-$2,000  list  prices,  but  it  is  not  the 
fastest,  and  it  does  not  use  genuine  Adobe 
PostScript.  It  does  come  with  HP  PCL  4 
and  Epson  FX  compatibility. 

Since  the  printer  uses  the  same  case 
and  laser  engine  as  the  LaserJet  IIP,  its 
compatibility  goes  further  than  just  com- 
mand codes  and  soft  fonts.  As  with  the 
other  LaserPrinter  4,  LaserJet  IIP  font 
cartridges,  paper  cassettes,  and  toner  car- 
tridges work  with  the  StarScript  as  well. 
One  component  missing  from  the  Star- 
Script  is  the  Turbo25  font  cartridge  in- 
cluded with  the  regular  LaserPrinter  4. 

Standard  memory  for  the  StarScript  is 
2MB,  with  $499  2MB  and  $999  4MB 
memory  upgrade  options.  The  maximum 
memory  is  6MB.  Parallel,  serial,  and 
Apple-Talk  interfaces  are  standard,  and 
the  active  interface  is  chosen  via  a simple- 
to-use  control  panel  with  a 16-character 
LCD  screen  for  menu  setup  selections. 

Star  Micronics  printers  are  sold  through 
major  distributors  and  are  available  from 
computer  dealers  and  mail-order  sources 
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throughout  the  country. 
The  standard  two-year 
warranty  is  honored  by 
authorized  dealers  and 
service  centers. 

Known  best  for  very 
inexpensive  full-featured 
dot  matrix  printers.  Star 
Micronics  continues  the 
tradition  in  its  laser  line. 
Both  of  its  4-ppm  offer- 
ings have  low  list  prices 
and  superb  HP  compati- 
bility. Because  you  can  get 
faster  printers  with  true 
Adobe  PostScript  for 
around  the  same  amount  of  money,  the 
PCL-only  LaserPrinter  4 is  more  attrac- 
tive than  its  PostScript-compatible  Star- 
Script  sibling. 


FACT  FILE 


Star  Micronics  America  Inc.,  420 
Lexington  Ave.,  #2702,  New  York,  NY 
10170;  800-447-4700,  212-986-6770. 
Star  Micronics  LaserPrinter  4 
List  Price:  $1,395;  1MB  RAM  upgrade, 
$299;  2MB  RAM  upgrade,  $499;  4MB 
RAM  upgrade,  $999;  StarScript 
PostScript-compatible  language  board, 
$399;  second  letter-size  paper  cassette, 
$69;  bottom  letter-size  paper  cassette, 

$1 95;  legal-size  paper  cassette,  $85; 
executive-size  paper  cassette,  $79; 
envelope  cassette,  $109. 

Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  9 x 25  x 14  inches. 
Weight:  25  lbs. 

Emulations:  Epson  FX,  HP  PCL  4. 

Star  Micronics  LaserPrinter  4 
StarScript 

List  Price:  $1,995;  2MB  RAM  upgrade, 
$499;  4MB  RAM  upgrade,  $999;  second 
letter-size  paper  cassette,  $69;  bottom 
letter-size  paper  cassette,  $195;  legal- 
size  paper  cassette,  $85;  executive-size 
paper  cassette,  $79;  envelope  cassette, 
$109. 

Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  9 x 25  x 14  inches. 
Weight:  25  lbs. 

Emulations:  Epson  FX,  HP  PCL  4,  Star 
Micronics  StarScript  PostScript 
interpreter. 
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TANDY  CORP. 

Tandy  IP  950 

by  John  R.  Quain 

Under  the  assumption  that  it’s  always  a 
good  sign  when  a machine  surpasses  its 
rated  specifications,  we'd  say  the  lights 
for  Tandy  Corp.'s  sole  laser  offering,  the 
$1,599  Tandy  LP  950,  are  all  green. 
Powered  by  a Sharp  laser  engine,  the  LP 
950  beat  its  rated  speed  of  6 ppm  by 
posting  6.2  ppm  on  PC  Magazine  Labs’ 
tests.  Though  you  will  not  find  many 
discounts  on  its  list  price,  the  LP  950’s 
small  footprint,  clear  control  panel,  and 
250-sheet  cassette  should  attract  those 
looking  for  a quick  personal  printer. 

In  its  standard  configuration,  the  LP 
950  is  the  twin  of  the  Dataproducts  LZR 
650  reviewed  in  last  year’s  printer  block- 
buster (November  13,  1990).  It  is  also 
virtually  identical  to  the  Sharp  JX-9500, 
which  is  the  6-ppm  version  of  the  9-ppm 
Sharp  JX-9500H  reviewed  in  this  section. 

The  LP  950  comes  with  two  standard 
fonts  (Courier  and  Line  Printer)  and  ac- 


PCL  scores 

In  Short:  Based  on  a 6-ppm  Sharp  en- 
gine and  providing  HP  PCL  4,  the  $1 .599 
Tandy  LP  950  is  a respectable  personal 
printer,  though  not  the  least  expensive. 
One  drawback  is  the  lack  of  a PostScript 
option. 


Copyrighted  material 


rinters 
DESKTOP  LASERS 


cepts  HP  soft-font  cards  in  two  available 
slots.  In  addition  to  HP  PCL  4,  it  has 
Diablo.  Epson  FX,  IBM  Graphics  Printer, 
and  IBM  Proprinter  emulations.  All  those 
emulations  may  not  be  necessary,  given 


the  ubiquity  of  HP  software  drivers  these 
days,  but  they’re  good  to  have  if  you  run 
aground  on  any  older  programs.  On  the 
downside,  Tandy  loads  the  LP  950  with 
only  5 1 2K  of  memory.  The  company  does 
offer  a rather  pricey  $600  1.5MB  memory 
upgrade  card,  and  users  who  print  graph- 
ics-intensive pages  may  find  it  necessary. 

Standing  1 1 inches  tall  and  equipped 
with  a parallel  and  a serial  port,  the  LP  950 
is  a squarish,  vertically  designed  printer 
with  a small  13-  by  15-inch  footprint  for 
users  with  limited  office  space.  Its  eight- 
button  membrane  keypad  with  a 16-char- 
acter  LCD  makes  it  easy  to  manage.  Menu 
headings  and  choices  are  displayed  on  the 
LCD  readout  in  plain  English,  enabling 
users  to  select  the  font,  form  length,  symbol 
set,  interface,  emulation,  and  paper  tray. 
A handy  reset  button  will  restore  every- 
thing to  the  printer's  HP  PCL  4 defaults. 
Holding  another  button  will  print  out  a 
status  page  listing  the  life  remaining  on 
the  25,000-sheet  developer  and  50,000- 
sheet  photoconductor  cartridges  ($150  for 
either  one),  so  you  needn’t  wait  for  print- 
outs to  become  blurry  and  washed  out 
before  changing  the  cartridges. 

Popping  the  top  of  the  LP  950.  how- 
ever, exposes  you  to  the  inconveniences 
of  its  three-part  photoconductor  system. 
Installing  all  three  parts,  along  with  the 
roller  cleaner  and  toner  collection  con- 
tainer, is  fairly  simple,  but  first-time  users 
will  find  the  instructions  scant.  Diagrams 
more  precise  are  in  order  here.  And  no 
matter  how  adroit  you  may  be,  installing 
this  three-part  system  means  rolling  up 
your  sleeves  to  avoid  the  inevitable  es- 
cape of  black  toner  dust. 
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THE  AWARD-WINNING  UTILITY  FOR  TOTAL  SYSTEM  SPEEDUP. 


PC-Kwik’  Power  Pak  gives  you  the  power  to  make  all  your  programs 
perform  like  the  stars  they’re  meant  to  be.  Disk,  screen,  keyboard,  printing 
and  command-line  operations  run  up  to  ten  times  faster.  Automatically 
Power  Pak’s  industry-leading  disk  cache  (Super  PC-Kwik)  and  other 
integrated  system-accelerators  give  you  the 
ultimate  performance  boost,  at  a surprisingly 
modest  cost. 

And  Bower  Pak  is  easy  on  system  memory 
as  well,  requiring  as  little  as  0 Kb  of  conven- 
tional memory  for  itself  and  automatically 
sharing  cache  memory  with  other  applications  (including  Windows  3.0) 
as  they  need  it. 

Call  1-800-759-5945  today  and  ask  for  your  free  booklet  “Optimizing 
Ferformance.’See  for  yourself  what  makes  Power  Pak  the  perfect  supporting 


Awarded  to  Super  PC-Kwik 


character,  no  matter  how  demanding  the  stars 
or  modest  the  budget. 

f -Kwik  ° 


Multiso/t  Corporation  1 5100  SW  Roll  Parkway  Beaverton,  OR  97006  (503)644-5644  Fax  (503)  646-8267 
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Tucked  neatly  under  the  LP  950  is  an 
enclosed  letter-size  paper  tray  with  a 
capacity  of 250  sheets.  Just  above  it  on  the 
front  is  a manual-feed  slot  for  transparen- 
cies and  envelopes.  When  fed  by  hand,  the 
LP  950  conveniently  recognizes  the  input 
and  automatically  bypasses  the  lower  tray. 
It  will  handle  a paper-weight  range  of  1 6 
to  34  pounds  and  a variety  of  sizes,  from 
letter  and  legal  to  invoice,  A4,  and  B5 
paper  sizes. 


If  you  need  more,  an  additional  sheet 
feeder,  which  adds  about  2.5  inches  to  the 
printer's  height,  is  a $350  option.  Unfor- 
tunately, the  sheet  feeder  also  requires 
another  letter-size  or  legal-size  paper 
cassette — another  $70.  An  envelope 
feeder,  which  juts  out  about  10  inches 
from  the  front  of  the  LP  950,  will  cost  you 
another  $350. 


Performing  beyond  its  rated  6 ppm,  on 
PC  Magazine  Labs’  tests  the  LP  950 
managed  a 6.2-ppm  text  speed — a little 
slower  than  the  Sharp  JX-9500PS.  It 
handled  the  graphics  speed  test  at  1.3 
gppm,  which  is  also  a tad  slower  than  the 
Sharp  printer. 

On  the  HP  PCL  torture  test,  the  Tandy 
handled  all  the  landscape  and  portrait 
maneuvers  with  aplomb.  But  close  in- 
spection revealed  that  some  output  was 
not  as  smooth  as  the  HP  LaserJet  IIP  on 
downloaded  fonts,  where  normally  curved 
edges  took  on  a slightly  jagged  shape. 

Tandy  backs  the  LP  950  with  a one- 
year  warranty  through  its  Radio  Shack 
stores.  Buyers  will  find  the  LP  950’s 
$ 1 ,599  list  price  a little  high  in  the  current 
market.  But  Tandy's  plans  to  offer  other 
companies’  wares  in  its  new  superstores 
may  mean  discounts  on  its  own  brands.  If 
that  happens,  individual  users  should 
consider  the  LP  950  for  its  quick  printouts 
and  small  real-estate  demands.  ® 


FACT  FILE 


Tandy  Corp.,  1800  One  Tandy  Center, 
Fort  Worth,  TX  761 02;  81 7-390-301 1 . 

Tandy  LP  950 

List  Price:  $1,599;  1.5MB  RAM 
upgrade,  $600;  paper-feed  mechanism, 
$350;  letter-size  paper  cassette,  $70; 
legal-size  paper  cassette,  $70;  envelope 
cassette,  $350. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  11  x 1 3 x 1 5 

inches. 

Weight:  33  lbs. 

Emulations:  Diablo,  Epson  FX,  HP  PCL 
4,  IBM  Graphics  Printer,  IBM  Proprinter. 
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NEED  A NETWORK? 

HERE  ARE  10  REASONS  WHY 
YOU  NEED  PC-MOS™ 

1 • PC-MOS  Is  the  world's  leading  DOS-compatible  multiuser 
operating  system.  Over  150,000  users  take  advantage  of  PC-MOS's  support 
of  low-cost  dumb  terminals  or  graphics  workstations  attached  to  a host  PC. 


L%  PC-MOS  takes  advantage  of  the  latest  PC  technology  to  save 
you  big  bucks.  For  a cost  less  than  that  of  a network  of  cheap  286  clones, 
your  users  can  share  the  benefits  of  today's  386-  and  486-based  hardware. 
Your  Investment  is  in  current,  not  obsolete,  technology. 

3.  PC-MOS  works  with  networks.  The  Software  Link  offers  the  PC-MOS 
Gateway  to  Novell’s  NetWare  for  easy  integration  of  shared  processing  work- 
groups into  NetWare  LANs.  Or  you  may  choose  to  use  our  LAN.  LANLink  5X, 
to  connect  your  PC-MOS  systems. 

4.  PC-MOS  gives  users  the  advanced  operating  system  features 
they  need.  Multitasking,  print  spooling,  memory  management,  disk  caching, 
security  and  enhanced  batch  file  language  capabilities  are  just  a few  of  the 
advanced  features  of  PC-MOS. 

5.  PC-MOS  reduces  your  hardware  maintenance  costs.  PC-MOS 
typically  requires  less  administration  than  a LAN  or  Unix  system.  And  because 
it  connects  dumb  terminals  or  workstations  rather  than  fully-configured  PC's, 
maintenance  costs  are  minimized. 

6.  PC-MOS  protects  your  investment  in  DOS.  Because  PC-MOS  is 
DOS-compatible,  most  of  your  current  DOS-based  applications  can  be  used  in 
the  PC-MOS  environment,  eliminating  costs  of  new  software  and  training. 

7 • PC-MOS  flexibility  lets  your  system  grow  with  you.  As  your 
needs  change,  you  can  add  remote  or  local  users  or  workgroups,  integrate 
local  area  networking,  and  add  minicomputers  and  mainframe  computers. 

8.  PC-MOS  is  ideal  for  shared  database  applications.  Because  the 
computer's  bus  provides  faster  communication  than  LAN  connections,  activities 
that  require  heavy  disk  access  perform  better  with  PC-MOS. 

9.  PC-MOS  is  easy  to  use  for  application  development.  Program- 
mers familiar  with  DOS  can  easily  learn  how  to  make  the  most  of  PC-MOS's 
intertask  communication,  data  sharing  and  other  features. 


10. 


/•  The  Software  Link  is  a company  you  can  depend  on.  The 

creator  of  PC-MOS  has  been  a leader  in  the  development  of  award-winning 
systems-level  software  since  1983. 


The  Software  Link 

3577  Parkway  Lane  Norcross.  Georgia  30092  1-800-766-LINK  (404)  448-5465  FAX  (404)  263-6474 

d specifications 


ORCLE  393  ON  READER  SERVICE  CARD 


Mobile  Computing.  It's  the  hot  new  buzz-y  ^ 
word  for  people  whose  business  takes  them  , 
•out  of  the  office.  Butwhen  it  comes  to  con-  \ \ 
neetivity,  you  cagjind  yourself  stranded. 

That's  where  the  AT&T  Safari  comes  in 
It's  the  first  notebook  PG  designed  for 
Mobile  Networked  Computing,  so  you  can 
network  anywhere,  to  anyone.  With  the 
386SX  power  you  need  to  run  most  any 
application.  An  integrated  modem  and 
optional  pocket  LAN  adapter  for  wired  com- 
munication. And  innovative  Mobile  Mailbox 
data  pager  for  wireless  E-mail,  plus  cellular 
modem  to  deliver  two-way  connectivity. 

See  how  easy  it  can  be  to  stay  in  touch 
in  the  field.  Just  contact  your  nearest  authorized 
Safari  reseller  by  calling  1-800-247-1212, 
ext.  836K. 


POWERFUL  20HHz  omoosx  PROCESSOR  • 40MB  DRIVE  WITH  2 TO  6 MB  OF  RAM  OR  8OM0  DRIVE  WITH  4 TO  8 MB  Of  RAM -1441116  FLOPPY  ORIVE 
COMMUNICATES  FROM  ANYWHERE  INTEGRATES  240O6PS  MODEM  {40M8  VERSION)  • INTEGRATED  2400BPS  DATA/  96006PS  FAX  CELLULAR  MODEM 
180MB  VERSION)  • POCKET  LAN  ADAPTER  • MOBILE  MAILBOX  (WIRELESS  E-MAIL)  EASY  TO  USE  DUAL  BATTERY  PACK  (UP  TO  SOI  HOURS  OF  OPERATTON)  • 
PORTABLE  MOUSE  • PRELOADED  SOFTWARE:  MSOOS  4.01 , MS-WINDOWS  3.0,  AT&T  MAIL  TOURGUIOE  TUTORIAL  UTILITIES 


Safari  is  a registered  trademark  of  AT&T  All  other  product  names  are  trademarks  or  registered  trademarks  of  their  respective  companies 
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WE  CAME  OUT  WITH 
UPGRADEABLE  PCs. 

THEY  CAME  OUT  WITH 
UPGRADEABLE  PCs. 


WE  OFFERED  TOLL- 
FREE  PHONE  SERVICE. 

THEY  OFFERED  TOLL- 
FREE  PHONE  SERVICE. 


Dell  Is  o registered  trodemork  and  Techfax  is  a service  mark  of  Dell  Computer  Corporation.  Dell  disclaims  proprietary  interest  m the  marks  and  names  of  others.  A Service  provided  by  third  party  servicer. 
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WE  MADE  OUR 
PCs  LESS  EXPENSIVE. 

THEY  MADE  THEIR 
PCs  LESS  EXPENSIVE. 


Before  our  competitors  can  beat  us,  they  have  to  catch  us. 

So  you’ll  have  to  forgive  us  if  we  don't  seem  too  terribly  worried. 

Take  upgradeable  PCs  for  instance.  From  the  headlines, 
you'd  think  they’re  the  newest  thing  in  computers.  But  in  fact, 
Dell  has  been  selling  them  for  quite  a while.  From  basic  desktop 
systems  to  powerful  workgroup  servers.  All  designed  to  allow 
easy  upgrades  to  hard  disks,  memory,  video  capability,  even  the 
CPU.  So  when  your  needs  change,  or  technology  does,  your 
computer  can  too. 

However,  there  are  some  things  Dell  won’t  change.  Like 
our  commitment  to  customer  service.  Dell  introduced  the  first 
manufacturer-direct  customer  support  in  the  industry  over  7 years 
ago.  Unlike  some  of  our  competitors,  who  only  recently  began 
answering  the  phone.Today,  the  price  of  every  Dell'computer 
includes  unlimited  toll-free  phone  support,  free  24-hour  access 
to  ourlechFax*  line,  and  a 1 year  third  party  on-site  service 
contract.  So  if  necessary,  a trained  technician  can  be  at  your 
desk,  usually  by  the  next  business  day.A 

Which  has  helped  make  Dell  one  of  the  most  awarded 
PC  companies  in  the  world.  Winning  PC  Week’s  Corporate 

IS  THERE  AN  ECHO 
IN  THIS  MAGAZINE? 


Satisfaction  Fbll  an  unprecedented  eight  times.  And  more 
product  awards  than  modesty  will  allow  us  to  list. 

Now  while  we’re  way  ahead  of  the  competition  in  most 
places,  there  is  one  place  we  lag  far  behind. The  price.  Because 
we  design,  test,  support  and  sell  our  computers  ourselves. 
Neatly  avoiding  traditional  retail  channels  with  their  traditional 
retail  markups. 

So  for  innovative  technology  with  | ) unbeatable  service 

and  a bottom  line  price,  buy  a Dell. 

Everything  else  is  just 

a copy  machine.  j j HM 


IT 


On-site  sendee  may  not  be  available  in  certain  remote  locations  © 1991  Del  Computer  Corporation  Al  rights  reserved 


TOORDER.CAll  PLEASE  REFERENCE  #1IBN1 

800-626-4380 

HOURS  7AM  - 9PM  CT  M-  F,  8AM  - 4PM  a SAT,  10AM  - 3PM  SUN 
IN  CANADA  800-668-3021  IN  MEXICO  95-800  010-0664 
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THIS  NOTE  IS  LEGAL  TENDER 
FOR  ALL  DEBTS.  PUBLIC  AND  PRIVATE 


L 01774989  A II 


Trmstvrrct  t/u  tint  (tv/  Sta/rs 


A.  Fold  bill  in  half 
lengthwise. 


. Fold  back  front 
comers. 


C.  Make  second  fold 
on  front  comers. 


D.  Moke  a second 
lengthwise  fold  down. 


E.  Hold  airplane  up 
between  thumb  and 
forefinger, 


F.  Open  a window.  Toss 


LXJ 


THROW  IT  OUT  THE  WINDOW 
AND  YOU'LL  KNOW  WHAT 
irS  LIKE  TO  BUY  THAT  OTHER 
HIGH-END  COMPUTER. 


Introducing  the  Dell*486D/25.  A high  flying  computer  for 
a down  to  earth  price. 

And  it’s  designed  to  allow  easy  upgrades  to  hard  disks, 
memory,  even  a faster  33  MHz  CPU.  Which  is  like  getting  a new 
computer  without  getting  a new  computer. 

Best  of  all,  the  486D/25  is  from  Dell.  The  company  that’s 
built  a $546  million  international  business  by  always  going  above 
and  beyond  the  call.  By  designing  and  building  our  computers 


ourselves.  By  putting  them  through  tests  the  Marines  would  be 
proud  of.  By  backing  each  one  with  a service  and  support 
package  described  as  “overkill”  by  the  editors  of  PC  Week.  And 
by  doing  it  all  without  the  mark-ups  and  hassles  of  traditional 
retailer  channels. 

So  what  are  you  waiting  for?  Call  and  buy  a Dell  486D/25 
today.  You  can  be  sure  you’ll  be  spending  your  money  economically 
not  aeronautically. 


Al  prices  and  specifications  are  subject  to  change  without  nolice  "ftryrnent  based  on  36-month,  open-end  lease  ' Lec&ng  arranged  by  Leasing  Group.  Inc  In  Conoda  and  Mexico,  con  - 
Phase  I Office  Based  Small  lo  Medium  Sized  Businesses"  Responses  from  Business  End  Users  al  1,784  business  sites  Smal  to  Medium  Sized  Businesses  were  based  on  office  sites  with 
Inside  Logo  are  trademarks  of  Intel  Corporation  MS-DOS  is  a registered  trademark  of  Microsoft  Corporation.  Del  declaims  proprietary  merest*!  the  morks  and  names  of  others  Service 
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^ System  include*  IOC  MB  Hard  Drive,  UltraScan'HC  Monitor.  4 MB  RAM  ^ 

More  processm#  power  for  less  money  ^ Easily  upgradeable  microprocessor  4P 
Flexible  configuration 


SERVICE  AND  SUPPORT 

mm—  On-site  desk-side  sendee  contract  included  in  the  system  price  the  first  year1  «*— 
Toll-free  technical  support  hotline  «*—  Toll-free  TechFax * line  for  24-hour  ivjtem 
oiformation  «*—  On-line  Bulletin  Board  commwucanon  with  technical  staff  and  other 
users  mm—  Self-diagnostic  software  mm—  Free  factory  msiallatm  of  selected  MS-DOS* 
software  applications 


COMPANY  AWARDS 

★ Dell  has  won  PC  VWi  Corporate  Satisfaction  Polls  an  unprecedented  8 times  ★ Dell 
ranked  Beu  Personal  Computer  m Small  to  Medium  Sited  Businesses  in  the  J.D.  Power 
and  Associates  Customer  Satisfaction  Index*  ★ Dell  has  won  PC  World's  1991 
World  Class  Award  far  Best  Service  and  Support/Harduxm. 


THE  NUMBER 


800-388-8239 


PI ease  reference  1 1 BM7  when  placing  your  order 
Mun-Fn.  between  7am-9pm  CT,  Sat  8am -4 pm  C.T.  Sun  I0am-3pm  CT  ^ In 
Canada.  < 3003668-30 >/  In  Mexico.  95-800-010-0664  Custom-built  and 


shipped  with  a 30-day  no  questions  asked  money -hick  guarantee 
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figurations  and  prices  may  vary  Del  is  a registered  trademark.  UhroScon  is  a trademark  and  TechFcn  is  a service  mark  of  Del  Computer  Corporation  1991  J.D  Fbwer  and  Associates’  Computer  End  User  Satisfaction  Study 
between  1 and  499  employees  Best  fbrsonal  Computer  in  Office  Based  End  User  Satisfaction  in  Smol  to  Medium  Sized  Businesses  J D fbwer  and  Associates  a a service  mark  of  J.D.  Fbwer  and  Associates  i486  and  the  Intel 
provided  by  third  party  servicer.  On-site  service  may  not  be  avatoble  *i  certain  remote  locations  Shppkig.  handing  ond  oppkcoble  sales  la*  not  included  »i  the  price  ©1991  Del  Computer  Corporation  All  rights  reserved 

CIRCLE  532  ON  READER  SERVICE  CARD 


Copyrighted  material 


WE  DROPPED  THE  PRICE 
OF  OUR  COMPUTER. 
SO  YOU  WON'T  HAVE  TO 
BUYA  CHEAP  ONE. 


Al  prices  ond  speculations  are  sUjject  to  change  without  notice  '*fbyment  based  on  36-nxxHh,  open-end  lease.  0 Leasing  arranged  by  Leasing  Group,  Inc  In  Canada  and  Mexico,  confcgurottons 
ond  prices  may  vory.  Del  so  registered  trademark  and  fechFax  is  a service  mark  of  Del  Computer  Corporation  1991  J.D.fbwer  and  Associates'  Computer  End  User  Satisfaction  Study:  Phase  I Office 
Based  Smd  to  Medum  Seed  Businesses  «“  Responses  tram  Business  End  Users  at  1,784  business  sites.  Smal  to  Medum  Seed  Businesses  were  based  on  office  sites  w4h  between  1 and  499  enyloyees. 
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DELL  316SX 
16  MHz 
i386  SX 
$1,599 


Lease*:  $60/MO* 


TECH  STUFF 

01  System  includes  40  MB  Hard  Drive.  VGA  Color  Monitor  and  2 MB  RAM  01 
Ideal  entry  to  Miooso/t*  Windows"  environment  ^ Upgradeable  to  8 MB  with  3 
1 6 -bit  slots  open  for  options  0 Small  footprint 

SERVICE  AND  SUPPORT 
On-sitt  desk-side  service  contract  included  in  the  system  price  the  first  year* 
mm—  Toll-free  technical  support  hodme  Toll-free  TechFojt94  Ime  for  24-hour 
system  information  mm—  On-line  Bulletin  Board  communicaoun  with  technical  staff 
and  other  users  •»—  Self-diagnostic  software  mm*—  Free  factory  installation  of 
selected  MS-DOS*  software  appkaaoro  mmo—  Backed  by  Dell  which  has  become  a 
$546  million  mulo-natumal  business  m only  7 years 


COMPANY  AWARDS 

if  Dell  has  won  PC  Week  Corporate  Satis/action  Polls  an  unprecedented  8 times 
it  Dell  ranked  Best  Personal  Computer  m Small  to  Medium  Sited  Businesses  m the 
J.D.  Power  and  Associates  Customer  Satisfaction  lnderw  ★ Deli  has  u<m  PC  World) 
1991  World  Class  Award  for  Best  Service  and  Support/Hardware. 


THE  NUMBER 

800-626-4310 

Please  reference  1 1 BM8  uAen  cofling 

Mon-Fn.  between  7am-9pm  CT.  Sat  8am-4pm  CT,  Sun  I0am-3pm  CT  ^ In 
Canada.  (800)668-3021  <•  In  Mexico.  95-800-010-0664  Custom-built  and 
shipped  uwfc  a 30-day  no  questions  asked  money -back  guarantee . 


Now  you  don’t  have  to  settle  for  less  just  because  you  have  less  to  spend. 

Dell  just  lowered  the  price  of  the  316SX  to  $1,599.  Which  gets  you  everything  you  need  to  run  Windows, 
for  a price  that  won’t  make  you  jump  out  of  one. 

And  even  at  this  smaller  price,  you  still  get  the  big  advantage  of  dealing  directly  with  Dell.  The  company  that’s 
become  one  of  the  most  awarded  PC  companies  in  the  world  by  designing,  building  and  rigorously  testing  our  computers 
ourselves.  By  backing  each  one  with  a service  and  support  package  described  as  “overkill’’  by  the 
editors  of  PC  VCfeek.  And  by  doing  it  without  the  mark-ups  and  hassles  of  traditional  retail  channels. 

So  though  the  Dell®316SX  is  quite  inexpensive,  it’s  anything  but  cheap.  And  now  we’ve 
dropped  the  price.  So  what  are  you  waiting  for?  Pick  up  the  phone. 
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Best  FWsonol  Computer  « Office  Based  End  User  Satisfaction  in  Smal  to  Medium  Sued  Businesses  J.D.  tower  and  Associates  is  a service  mark  ol  J.D.  tower  and  Associates.  MS-DOS  and  Mcrosoff  are  regis- 
tered trademarks  and  Windows  is  a trademark  al  Microsoft  Corporation  386  and  Ihe  Intel  Inside  logo  are  trademarks  ol  Intel  Corporalian  Del  declaims  propnetary  interest  nihe  marks  and  names  oi  others 
Service  provided  by  third  party  servicer  On-site  service  may  not  be  avolabie  in  certain  remote  locations  SKppzig,  hunting  and  applcoble  soles  tax  not  included  «i  the  price  C1991  Del  Computer  Corporation  Al  rights  reserved 
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IHHHI 


IF  YOU  BOUGHT 
A PORTABLE  COMPUTER 
WITHOUT  PORTABLE  SERVICE, 
CUT  IT  OUT. 


Al  prices  and  specifications  are  subject  to  change  without  notice.  "Ftayment  based  on  36-month,  open-end  tease  0 Leasing  arranged  by  Leasing  Group.  Inc.  In  Canada  and  Mexico, 
Based  Small  to  Medium  Seed  Businesses?*  Responses  from  Business  End  Users  at  1 .784  business  sites  Smoll  to  Medium  Sized  Businesses  were  based  on  office  sites  with  between  1 and 
Logo  ore  trademarks  of  Intel  Corporation.  MS-DOS  is  a registered  trademark  of  Microsoft  Corpora hon  Dell  disclaims  proprietary  interest  in  the  marks  and  names  of  others.  Service 


rial 


TECH  STUFF 

^ Svstcm  Includes  40  MB  Hard  Drive.  VGA  LCD,  I MB  RAM  ^ 3 to  4 Kout 
battery  hje  with  NiCAD  battery  0P  Dell's  “Continuous  Power  Battery  System"  for 
uninterrupted  use  duTmg  battery  replacement 

SERVICE  AND  SUPPORT 

m»—  On-site  deskside  service  contract  included  in  the  system  price  the  first  year* 
mi  Toll-free  technical  support  hotline  m*— . Toll-free  TechFax™  line  for  24 -hour 
system  information  mm—  On-line  Bulletin  Board  communication  with  technical  staff 
and  other  users  mi  Self-diagnostic  software  mm—  Free  factory  installation  of 
selected  MS-DOS9  software  applications 

COMPANY  A VC' ARDS 

★ Dell  has  won  PC  Week  Corporate  Satisfaction  Polls  an  unprecedented  8 times 

★ Dell  ranked  Best  Personal  Computer  m Small  to  Medium  Sited  Businesses  in  the  J.D. 
Power  and  Associates  Customer  Satisfaction  Index™  ★ Dell  has  won  PC  World's  199 1 


THE  NUMBER 

800-626-4308 


Please  reference  I J BM9  ubcn  calling 

^ Mon-Fn.  between  7am-9pm  CT,  Sat  Sam -4 pm  CT,  Sun  I0am-3pm  CT  ^ 
In  Canada,  (800)668-3021  In  Mexico.  95-800-010-0664  Shipped  with  a 


30-day  no  questions  asked  money-back  guarantee 


If  your  notebook  computer  goes  out  of  service  when  you’re  out  of  town,  you’re  out  of  luck. 

Unless,  of  course,  it’s  a Dell®320N.  Because  the  320N  is  backed  by  Dell’s  award-winning  service  and  support. 

No  matter  when  you  call  us,  we’ll  be  there  for  you.  With  technical  hotlines,  and  the  innovative  24-hour  TechFax*'line.  If  necessary, 
a trained  technician  with  a replacement  system  can  be  at  your  desk.  Usually  by  the  next  business  day.A 

And  since  we  design,  test  and  sell  the  320N  ourselves,  we  can  offer  all  this  without  the  mark-ups  and  hassles  of  traditional  retailer  channels. 

Which  has  helped  make  Dell  a $546  million  dollar  international  business  in  just  7 years.  And  one  of  the  most 
awarded  PC  companies  in  the  world. 

So  call  Dell  today.  Because  when  you’re  on  the  road,  you  really  need  something  more  than  a rabbit’s  foot.  Besides, 
it  obviously  didn’t  do  the  rabbit  much  good. 


DELL 


COMPUTER 


CORPORATION 


configurations  and  prices  may  vary  Dell  a o registered  trademark  ond  Tech  Fax  is  a service  mark  of  Del  Computer  Corporation  1991  J.D.  Rawer  ond  Associates'  Computer  End  User  Satisfaction  Study:  Phase  I:  Office 
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When  there's  only 
one  LaserJet®  to  go  around... 


It's  a lesson  you  learned  long  ago  — how 
to  share  with  others.  But  unfortunately,  no  one 
ever  informed  you  of  the  ways  to  share  a 
LaserJet®  printer. 


...you  learn  how  to  share. 


So  now  you've  got  several  people  in  an 
office  all  vying  for  the  rights  to  a single 
printer.  What  do  you  do?  Learn  to  share  with 
Pacific  Connect"'. 

This  printer  sharing  device  for  the  HP 
LaserJet  Series  II,  IID,  III,  and  HID  is  perfect  for 
environments  with  several  PCs  and/or 
Macintoshes.  Why  spend  money  on  multiple 
LaserJet  or  PostScript®  printers  when  you  can 
share  one  LaserJet  with  up  to  five  PC  and 
Macintosh  users? 

Pacific  Connect  slips  conveniently  into  the 
optional  I/O  slot  on  a LaserJet  printer.  So  it's 
easy  to  install  and  easy  to  use.  No  other 
LaserJet  printer  sharing  device  comes  com- 
plete with  all  the  cables,  adapters  and  Macin- 
tosh support  needed.  Of  course,  PostScript 
operation  requires  Pacific  Data  Products' 
award-winning  PostScript  language  emulation 
cartridge,  PacificPage™  and  the  additional 
printer  memory  needed  for  printing  PostScript 
files. 

As  if  each  user  were  printing  to  his  own 
printer.  Pacific  Connect  eliminates  the  need 
for  mechanical  switch  boxes  or  net- 
working software.  And  print  jobs 
are  placed  in  the  user-upgradeable 
buffer  memory  of  256k  or  1.25  MB, 
and  printed  in  the  order  that  they 
are  received. 

For  product  information  contact 
Pacific  Data  Products  at  9125  Rehco 
Road,  San  Diego,  CA  92121,  USA, 
(619)  5974602  FAX  (619)  552-0889. 


PACIFIC 


See  us  at  Comdex 
Booth  #840  LVCC 


Pacific  Connect  and  PacificPage  are  trademarks  of  Pacific  Data  Products.  Inc.  HP  and  LaserJet  are  registered  trademarks  of  Hewlett- 
Packard  Co.  PostScript  is  a registered  trademark  of  Adobe  Systems  Incorporated.  Macintosh  a a registered  trademark  of  Apple 
Computer  Inc  EUROPEAN  HEADQUARTERS:  Switrerland  Tel  (41)22412650,  Fax<41>  22410682 
Cl 991  Pacific  Data  Products,  Inc 
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Designed  for  use  on  networks, 
these  ten  printers  provide  10-  to 
24-pageper-minute  output  and 
largepaper  capacities.  Many 
have  special  features  too  costly 
to  build  into  most  singleuser 
desktop  loser  printers: 
printing  on  both  sides, 
multiple  paper  cassettes, 
and  B-size  output. 


THE  NEW 
BREED 


At  a recent  panel  discussion  on  LANs,  an  audi- 
ence member  berated  the  panelists  for  advocat- 
ing the  installation  of  shared  printers  on  net- 
works. “You  can  find  nice  office  printers  with 
street  prices  ranging  from  $800  to  $1,800,  so 
why  install  expensive  networks  to  share  single 
printers?”  he  asked.  Many  people  feel  this 
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way,  and  having  your  own  printer  seems 
as  natural  as  having  your  own  desktop  PC. 

But  there  are  practical,  operational, 
and  administrative  reasons  for  sharing 
networked  printers.  Many  people  in  an 
office  don't  generate  enough  print  jobs  to 
warrant  dedicated  use  of  a printer,  even  an 
$800  printer.  Others  don’t  want  to  worry 
about  feeding  paper  and  toner  to  a printer 
and  taking  care  of  its  electromechanical 
foibles.  When  organizations  use  special 
forms,  fonts,  and  devices  like  envelope 
feeders,  it  makes  sense  to  make  them 
available  on  a shared  printer.  The  same 
holds  for  expensive  special-purpose  print- 
ers: B-size  (11-  by  17-inch)  and  color 
PostScript  printers.  Finally,  shared  print- 
ers are  typically  faster,  in  both  rated  speed 
and  the  speed  with  which  a user  gets  back 
control  of  the  PC.  You  don’t  have  to  wait 
for  the  PC  to  move  the  job  slowly  to  a local 
printer  before  you  can  turn  to  other  tasks. 

MANY  WAYS  TO  SHARE  PRINTERS 

A recent  study  of  PC  Magazine  subscrib- 
ers shows  that  7 1 percent  of  the  organiza- 
tions our  subscribers  work  for  have  con- 
nections between  installed  computers.  And 
5 1 percent  use  those  connections  to  share 
peripherals  such  as  printers.  But  there  are 
many  ways  to  share  printers.  In  PC  Maga- 
zine's April  30,  1991,  issue  (“Building 
Workgroup  Solutions:  Buffered  Printer- 
Sharing  Devices”),  we  reviewed  nine 
buffered  printer-sharing  devices  that  of- 
fer a practical  and  low-cost  way  to  share 
several  printers  among  many  people  with- 
out investing  in  LAN  adapters  and  net- 
working software.  Zero-slot  LANs  like 
Artisoft’s  LANtastic/Z  and  Traveling 
Software’s  DeskLink  allow  a handful  of 
users  (sometimes  just  two)  to  access  a 
printer,  as  well  as  share  files  and  pass 
messages.  But  the  typical  way  to  share  a 
printer  is  across  a LAN  using  Ethernet, 
Token-Ring,  or  ARCnet  adapters  and 
cabling. 

On  a LAN,  a networked  PC  acts  as  the 
print  server.  The  print  server  accepts  print 
jobs  from  the  client  computers,  queues 
them  according  to  specific  criteria,  and 
feeds  them  to  an  appropriate  printer.  Of- 
ten, the  print  server  software  runs  in  the 
PC  acting  as  a file  server.  This  approach 
of  putting  the  print  and  file  service  in  the 
same  PC  is  economical,  particularly  for 
networks  that  don’t  carry  heavy  file-ac- 
cess traffic  or  print  jobs.  But  in  congested 
networks,  the  task  of  handling  the  print 
jobs  and  communicating  with  the  printers 
can  slow  down  the  access  service  pro- 
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vided  by  the  file  server.  Also,  because  the 
printers’  parallel-cable  connection  is  typi- 
cally limited  to  about  15  feet,  you  have  to 
place  the  printers  near  the  server  and  not 
the  people  who  use  them. 

These  two  operational  factors — file 
server  slowdown  and  poorly  located  print- 
ers— lead  to  the  use  of  separate  PCs  as 
print  servers.  While  using  a separate  PC  as 
a print  server  works  well,  it  is  rathercostly 
and  undermines  the  economics  of  shared 
printing. 


SPECIAL-FUNCTION  SERVERS 

Earlier  this  year,  several  companies  intro- 
duced products  we  call  special-function 
servers,  notably  Intel  PCEO’s  NetPort 
Print  Server,  Castelle’s  LANpress,  and 
Hewlett-Packard  Co.’s  HP  33480A  LAN 
connection  (see  “Special-Function  Serv- 
ers,” January  15,  1991),  which  replace 
the  parallel  or  serial  connection  between 
the  print  server  and  the  printer  with  a LAN 
connection.  (These  devices  are  sometimes 
called  special-purpose  network  servers, 
special-function  print  servers,  or  more 
generically,  peripheral-sharing  devices.) 
Although  Apple  Computer’s  LaserWriter 
line  has  had  built-in  AppleTalk  network- 
ing capability  for  years,  it  took  other 
companies  (including  Hewlett-Packard) 
until  1990  to  introduce  printers  with  their 
own  Ethernet  or  Token-Ring  connection 
capabilities. 

When  you  use  a printer  with  a built-in 
network  connection,  or  when  you  use  a 
special-function  servertogive  aprinter  its 
own  network  connection,  you  still  need  a 
PC  to  act  as  a print  server  on  the  network. 
But  the  print  server  doesn’t  have  to  man- 
age the  tedious  process  of  moving  data  to 
the  printerthrough  a parallel  or  serial  port. 
Instead,  the  print  server  can  quickly  move 


jobs  out  over  the  network  cabling  so  that 
the  print  server  function  steals  less  pro- 
cessing power  from  the  print-  and  file- 
server  PC,  and  the  printer  can  be  near  the 
people  who  use  it.  When  you  optimize  the 
LAN  for  printing,  by  using  either  a spe- 
cial-function server  or  an  internal  LAN 
attachment,  the  throughput  bottleneck 
becomes  the  printer  engine  itself. 

For  the  fastest  printing  possible,  a built- 
in  network  connection  has  a theoretical 
speed  advantage  over  a special-function 
server  because  the  last  foot  or  two  of  the 
entire  connection — from  your  PC  to  the 
file  server  to  the  print  server  to  the  special- 
function  server  to  the  printer — is  across  a 
parallel  (or  worse,  a serial)  cable.  An 
Ethernet  or  Token-Ring  network  is  rated 
at  4, 10,  or  16  megabits  per  second,  while 
a serial  connection  is  typically  9,600  bps, 
and  a parallel  connection  falls  somewhere 
in  between.  Eliminate  the  parallel  or  serial 
link  with  a built-in  network  connection 
and  you  may  speed  up  delivery  of  finished 
pages,  especially  if  you’re  printing  charts 
or  other  graphics. 

REVIEW  CRITERIA 

What  exactly  is  a shared  laser  printer?  As 
with  the  Supreme  Court’s  definition  of 
obscenity,  it’s  hard  to  define  but  you  know 
it  when  you  see  it.  The  most  appropriate 
shared  laser  printers  are  faster,  more  flex- 
ible, and  more  costly  than  printers  de- 
signed for  individual  use.  Features  such  as 
multiple  paper  cassettes,  large-capacity 
sheet  feeders,  devices  to  offset  individual 
print  jobs  in  the  output  tray,  duplex  print- 
ing, and  sensors  for  the  output  tray  are 
necessary  in  shared  printers.  Since  you’re 
sharing  the  cost  of  the  printer  among 
several  users,  you  can  probably  also  af- 
ford the  highest  possible  output  quality. 
We  sought  out  laser  printers  with  some  or 
all  of  these  attributes  to  include  in  this 
section.  We  also  asked  the  manufacturers 
which  of  their  printers  they  market  as 
shared  or  network  printers. 

The  ten  printers  in  this  review  include 
the  Eastman  Kodak  Ektaplus  70 1 6 PS,  the 
HP  LaserJet  IHSi,  the  IBM  LaserPrinter 
10L,  the  Kyocera  F-5000A,  the  Laser- 
Master TrueTech  1200,  the  NCR  6436- 
0301 , the  Printware  Pro-Ill,  the  QMS  PS- 
2000,  the  .Sharp  JX-9700,  and  the  TI 
microLaser  XL  PS35. 

Because  you  can  add  effective  net- 
work ports  using  devices  like  the  Intel 
NetPort  Print  Server,  we  didn’t  require 
the  printers  to  have  the  ability  to  house  a 
built-in  LAN  adapter. 
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SHARED  LASERS 


Eastman  Kodak  Ektaplus  7016  PS 


16-ppm  Kodak  LED  engine-based 
laser  printer  with  Adobe  Post- 
Script, HP  PCL  4,  and  the  ability 
to  double  as  a photocopier. 

PCL  TEXT  SPEED  14.7  ppm 
PS  TEXT  SPEED:  14.5  ppm 
ONE  PAGE  OUT  11.4  sec. 

PCL  GRAPHICS  SPEED  2.4  gppm 
PS  GRAPHICS  SPEED:  0.5  gppm 
PCL  GRAPHICS  TIME  0 min.  25  sec. 

PS  GRAPHICS  TIME:  1 min.  52  sec. 


Editor:  a person  employed 
whose  business  it  is  to  sepj. 
wheat  from  the  chaff  and  t 
that  the  chaff  is  printed  -H 
Courier  Bold  Under 
Palatino  Bold  Underline 


H 


HP  LaserJet  IllSi 


$5,495 


17-ppm  Canon  engine-based 
laser  printer  with  Adobe 
PostScript,  HP  PCL  5,  and  an 
AMD  29000  RISC  processor. 


PCL  TEXT  SPEED  14.6  ppm 
PS  TEXT  SPEED  14.5  ppm 
ONE  PAGE  OUT  14.9  sec. 

PCL  GRAPHICS  SPEED.  3.8  gppm 
PS  GRAPHICS  SPEED:  1.3  gppm 
PCL  GRAPHICS  TIME:  0 min.  1 5 sec. 
PS  GRAPHICS  TIME  0 min.  45  sec. 


Editor:  a person  e! 
whose  business  it  | 
wheat  from  the  cha| 
that  the  chaff  is  i 
Courier  Bold  Under 

Line  Printer  Bold  Underline  Cel 


Courier  Bold  Under 


IBM  LaserPrinter  10L 


10-ppm  IBM  engine-based  laser 
printer  with  HP  PCL  4 and 
support  for  an  optional  $499 
PostScript  board  with  600-dpi 
print  capability. 


PCL  TEXT  SPEED:  8.9  ppm 
ONE  PAGEOUT:  18.4  sec. 

PCL  GRAPHICS  SPEED:  2.6  gppm 
PCL  GRAPHICS  TIME:  0 min.  23  sec. 


Editor:  a person  6 
whose  business  it 
wheat  from  the  chc 
that  the  chaff  is 
Courier  Bold  Under 

Line  Printer  Bold  Underline  C< 

Courier  Bold  Under 


Kyocera  F-5000A 


12-ppm  Kyocera  LBP27  engine- 
based  laser  printer  with  HP  PCL  4 
and  11-  by  17-inch  paper 
handling. 


PCL  TEXT  SPEED  13.6  ppm 
ONE  PAGEOUT:  17.8  sec. 

PCL  GRAPHICS  SPEED  2.1  gppm 
PCL  GRAPHICS  TIME  0 mln.  28  sec. 


$7,995 


Editor:  a person  e 
whose  business  it 


wheat  from  the  cha 
that  the  chaff  is 
Courier  Bold  Under 
Line  Printer  Bold  Underline  Cc 
Courier  Bold  Under 


LaserMaster  TrueTech  1200 


20-ppm  Hitachi  Laserbeam  2000 
engine-based  laser  printer  with 
Microsoft  Truelmage  PostScript 
interpreter,  a proprietary  RISC 
processor,  11-  by  17-inch  paper 
handling,  and  1,200-  by  800-dpi 
printing. 

PS  TEXT  SPEED:  14.9  ppm 
ONE  PAGE  OUT  7.4  sec. 

PS  GRAPHICS  SPEED  1.3  gppm 
PS  GRAPHICS  TIME  0 mln.  45  sec. 


Editor:  a person  employed 
whose  business  it  is  to  sep, 
wheat  from  the  chaff  and  t 
that  the  chaff  is  printed  -H 
Courier  Bold  Under 
Palatino  Bold  Underlint 
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HUitor:  a person  employee 


whose  business  it  is  to  sepj 
wheat  from  the  chaff  and  |i 
that  the  chaff  is  printed  -H] 
Courier  Bold  Undei 
Palatino  Bold  Underline 


NCR  6436-0301 


15-ppm  Ricoh  4150  engine-based 
laser  printer  with  HP  PCL  4 and  a 
proprietary  SCSI  port. 


PCL  TEXT  SPEED:  12.4  ppm 
ONE  PAGE  OUT:  12.4  sec. 

PCL  GRAPHICS  SPEEO:  2.3  gppm 
PCL  GRAPHICS  TIME  0 min.  26  sec. 


‘Editor:  a person  empCoyetC 
whose  Business  it  is  to  sef 
wheat  from  the  chaff  and\ 
that  the  chaff  is  printed  ■ 
Courier  Bold  Under| 

Line  Printer  Bold  Under l ine  Cc| 

Palatino-Bold  Bold  Ur 


Printware  Pro-Ill 


$17,990 


Tl  microLaser  XL  PS35 


$3,149 


QMS  PS-2000 


| $15,995 


16-ppm  Sharp  JX-97  engine- 
based  laser  printer  with  Adobe 
PostScript  and  HP  PCL  4. 

PCL  TEXT  SPEED:  14.7  ppm 
PS  TEXT  SPEED  14.6  ppm 
ONE  PAGE  OUT  10.4  sec. 

PCL  GRAPHICS  SPEED:  2.6  gppm 
PS  GRAPHICS  SPEED:  0.6  gppm 
PCL  GRAPHICS  TIME:  0 min.  23  sec. 

PS  GRAPHICS  TIME  1 min.  39  sec. 


Editor : a person 
whose  business  it 
wheat  from  the  ch< 
that  the  chaff  is 
Courier  Bold  Unde: 

Line  Printer  Bold  Underline  C 

Courier  Bold  Unde: 


. a person  employed 
whose  business  it  is  to  sep 
wheat  from  the  chaff  and  l 
that  the  chaff  is  printed  -H 
Courier  Bold  Undei 
Palatino  Bold  Underlim 


12-ppm  Copal  SLB-6000  engine- 
based  laser  printer  with  Printware 
Printstyle  PostScript  interpreter 
and  1,200-  by  600-dpi  resolution. 


PS  TEXT  SPEED  8.5  ppm 
ONE  PAGE  OUT  13.8  sec. 

PS  GRAPHICS  SPEED  0.6  gppm 
PS  GRAPHICS  TIME  1 min.  43  sec. 


Editor:  a person  employed 
whose  business  it  is  to  sep  | 
wheat  from  the  chaff  and  tl 
that  the  chaff  is  printed  -H1 
Courier  Bold  Under 
Palatino  Bold  Underlim 


20-ppm  Ricoh  engine-based  laser 
with  Adobe  PostScript,  HP  PCL  4, 
11-  by  17-inch  paper,  and  a RISC 
processor. 


PCL  TEXT  SPEED 
PS  TEXT  SPEED 
ONE  PAGE  OUT 
PCL  GRAPHICS  SPEED 
PS  GRAPHICS  SPEED 
PCL  GRAPHICS  TIME: 
PS  GRAPHICS  TIME: 


17.2  ppm 
17.1  ppm 

13.3  sec. 

2.9  gppm 
1.6  gppm 

0 min.  20  sec. 
0 min.  38  sec. 
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"Dow  Jones  helps  me 
protect  the  assets 
of  this  vital 
multinational  outfit' 

—David  Hess,  Executive  Director,  Environmental  Resources 
and  Energy  Committee,  Pennsylvania  Senate 


David  Hess  works  for 
the  state. 

But  he  also  works  for 
his  neighbors,  strangers 
and  countless  inhabitants 
of  the  animal  kingdom. 

Because  David  Hess 
helps  develop  environmen- 
tal legislation  for  the  state 
of  Pennsylvania. 

Ana  he’s  discovered  a 
significant  way  to  help  pro- 
tect the  worlds  limited  re- 
sources He  simply  taps  into 
the  practically  unlimited 
resources  of  Dow  Jones 
News/Retrieval. 

Within  seconds  of  his 
req  uest,  a world  of  compre- 
hensive, timely  and  accu- 
rate information  makes  its  way  to  his  computer. 
And  suddenly  David  Hess  knows  how  communi- 
ties next  door  and  thousands  of  miles  away  ap- 
proach the  same  problems. 

If  wetlands  legislation  is  enacted  anywhere 
in  the  country,  one  of  the  many  local  and  regional 
newspapers  will  have  the  story.  If  a fast  food 
company  announces  a new  recycling  plan,  the 
news  is  on  the  screen  within  seconds  of  its  release. 

Also  making  his  job  easier  are  hundreds 
of  other  rich  information  sources,  including  the 
complete  text  of  The  Wall  Street  Journal  and  full 
coverage  of  all  the  Dow  Jones  Newswires. 


As  Hess  says,"Before.  I had  to  pore  through 
the  library,  call  each  state  over  and  over  again. 
Or  worse,  not  have  the  information  at  all.  I can't 
emphasize  enough  how  much  time  I save  by 
using  News/Retrieval  for  everything  I do!' 

A savings  that's  reflected  on  the  profit/loss 
statement  of  the  one  enterprise  we  all  belong  to. 

DowJones 

News/Retrieval* 

The  lifeblood  of  business.” 

Another  Service  from  DowJones  Information  Services. 


For  more  details,  call  1-800-522-3567,  Ext722.  InN.J.,call  1-609-520-8349,  Ext  722. 

DowJones  News/Retneval  is  a registered  service  mark  and  The  wall  Street  Journal  is  a registered  trademark  of  DowJones  & Company,  Inc  © 1990  DowJones  & Company  Inc  All  Rights  Reserved 
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It’s  really  quite  easy.  Just  look  for  PCs  that 
have  a genuine  Intel  microprocessor  inside. 
Either  the  Intel386r  Intel386SX,  Intel386SL, 
Intel486™  or  Intel486  SX  microprocessor. 

Intel  is  the  world’s  leader  in  micropro- 
cessor design  and  development.  In  fact,  Intel 
introduced  the  very  first  microprocessor.  So  with 
Intel  inside,  you  know  you’ve  got  unquestioned 
compatibility  and  unparalleled  quality.  And  you  ’ll 


know  you’re  getting  the  very  best  PC  technology. 

So  look  for  the  Intel  Inside  symbol  on  ads  for 
leading  PCs.  Or  call  800-548-4725  for  more  informa- 
tion. It’ll  show  you’ve  got  an  eye  for  spotting  the  best. 

Intel. 

The  Computer  Inside™ 


Intel386,  Intel486  and  the  Intel  Inside  logo  are  trademarks  of  Intel  Corporation.  All  rights  reserved.  01991  Intel  Corporation. 

CIRCLE  1 76  ON  READER  SERVICE  CARD 


Copyrighted  material 


Since  the  speed  of  the  printer  engine 
can  be  a performance  bottleneck  in  shared 
printing,  we  recommend  printers  with  a 
throughput  of  1 2 to  1 5 pages  per  minute  or 
higher,  with  one  exception:  The  ten  re- 
viewed printers  are  rated  at  1 2 to  24  ppm. 
We  brought  the  IO-ppm  IBM  Laser- 
Printer  10L  into  this  review  because  of  its 
other  shared-printer  features  and  its  low 
price.  You  could  conceivably  afford  to 
attach  two  LaserPrinter  lOLs  to  the  LAN 
for  the  price  of  another  product  with  many 
similar  features. 

Another  factor  in  producing  pages 
quickly  is  the  printer’s  processor.  To  help 
compose  imaged  pages  as  quickly  as 
possible,  three  of  these  printers — the  HP 
LaserJet  IHSi,  the  LaserMaster  TrueTech 
1200,  and  the  QMS  PS-2000— have  RISC 
processors  that  pack  as  much  power  or 
more  than  the  processor  in  your  PC. 

Some  of  the  shared  lasers  in  this  review 
are  large  in  terms  of  size  (with  an  average 
weight  of  99  pounds),  price,  and  capabili- 
ties. But  whether  you  want  a production 
printer  or  simply  one  for  infrequent  users 
to  share,  you  can  find  good  alternatives  in 
this  lineup  of  shared  printers. 


EASTMAN  KODAK  CO. 

Eastman  Kodak  Ektaplus 
7016  PS 

by  John  R.  Quain 

The  $5,795  Eastman  Kodak  Ektaplus  7016 
PS  is  a two-headed  monster.  Similar  to  the 
imminent  four-function  Hydra  products 
that  will  combine  a fax,  scanner,  copier, 
and  printer  in  one,  the  Ektaplus  701 6 PS  is 
a combination  of  the  last  two  features: 
This  machine  prints  8.5-  by  1 1-inch  cop- 
ies at  6 pages  per  minute  and  prints  out 
text  at  a rated  16  ppm. 

If  being  one  up  on  other  shared  laser 
printers  isn’t  enough  for  you,  the  Ektaplus 
7016  PS  also  supports  six  printer  emula- 
tions: Adobe  PostScript,  Diablo,  Epson 
FX,  HPGL,  HP  PCL  4,  and  IBM  Proprin- 
ter. Most  important  for  laser  sharing,  the 
Ektaplus  7016  can  manage  four  different 
inputs  simultaneously. 

TheEktaplus7016PS  is  the  PostScript 
version  of  Kodak’s  $4,495  Ektaplus  7016 
(discussed  in  the  sidebar  “Kodak  Ekta- 
plus 7016:  A Multifunction  Solution  for 
Multiuser  Printing,"  May  28,  1991,  and 
First  Looks,  March  26,  1991).  The  Ekta- 
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plus  7016,  which  includes  the  same  fea- 
tures as  the  Ektaplus  7016  PS,  can  be 
upgraded  to  PostScript  for  $1,995  (in- 
cluding 4MB  of  additional  memory).  But 
that  means  that  making  the  PostScript 
upgrade  decision  later  will  cost  you  an 
additional  $700. 

COPIER  AND  LASER  PRINTER 

In  its  standard  configuration,  the  Ektaplus 
701 6 PS  comes  with  a Centronics  parallel 
port,  an  RS232C  serial  interface,  and  room 
for  two  more  ports.  Different  settings  can 
be  stored  for  each  port,  and  because  all  of 
the  ports  are  active  simultaneously,  it 
enables  both  PC  and  Macintosh  users 
(using  the  $195  AppleTalk  option)  to 
access  the  printer  without  leaving  their 
desks.  The  Ektaplus  7016  PS  automati- 
cally queues  incoming  print  jobs,  and 
printing  can  be  interrupted  at  any  time  to 
make  copies.  When  the  copying  is  com- 
plete, you  just  put  the  printer  back  on-line. 
If  you  forget  to  reactivate  printing  when 
you’re  done,  the  printer  will  return  to  the 
interrupted  print  job  after  60  seconds  of 
inactivity. 

Designed  for  small  businesses  and 
company  departments,  the  Ektaplus  7016 
PS’s  16-  by  38-  by  21-inch  bulk  means  it 
requires  a desk  of  its  own.  In  fact,  it  looks 
more  like  a copier  than  a printer.  Fortu- 
nately. its  straight-through  paper  path 
doesn’t  jam  like  an  office  copier.  And 
while  the  control  panel  is  less  cluttered 
than  most  of  today’s  copiers  and  printers, 
the  Ektaplus  70 16  PS ’s  40-character  LCD 
panel  allows  for  adjustment  of  all  the  most 
commonly  used  functions. 

Inside,  the  Ektaplus  7016PS’s  15,000- 
sheet-per-month  duty  cycle  relies  on  a 
Kodak  LED-array  print  engine,  and  the 
printer  couples  that  with  an  optical  copy- 
ing system  (rather  than  scanning  and  dig- 
itizing the  image)  to  take  advantage  of  its 
photoconductor  belt. 

Inexperienced  users,  however,  will  find 
the  initial  setup  a labyrinth  of  parts  and 
consumables.  A videotape  and  step-by- 
step  diagrams  in  the  owner’s  manual  help 
users  with  toner  installation,  but  there  are 
still  a lot  of  components  to  juggle,  includ- 
ing a fuser  wick,  a multiple-wire  primary 
charger,  a sensitive  photoconductor  belt, 
a cleaning  station,  and  a transfer  charger. 
A successful  installation  rewards  your 
efforts  by  automatically  kicking  out  a 
status  page  of  all  the  Ektaplus  7016  PS’s 
current  settings. 


PERFORMANCE  ISSUES 

Although  the  Ektaplus  7016  PS 
delivers  excellent  PostScript  graphics,  its 
performance  on  PC  Magazine  Labs’ 


graphics  speed  test  was  a bit  slow:  0.5 
graphics  pages  per  minute  using  a 300- 
dot-per-inch  LaserWriter  driver.  On  the 
other  hand,  its  PostScript  text  ran  at  14.5 
ppm,  just  a shade  off  its  top  HP  PCL  text 
speed  of  14.7  ppm. 

The  only  difficulty  the  Ektaplus  7016 
PS  faced  was  on  PC  Labs’  HP  PCL  4 
torture  test,  where  it  skipped  to  the  end  of 
the  print  job  after  encountering  three- 


Eastman  Kodak  Ektaplus 
7016  PS 


Shared  laser  scores 

In  Short:  The  16-ppm  $5,795  Eastman 
Kodak  Ektaplus  7016  PS  can  manage 
four  ports  at  once,  supports  Adobe 
PostScript  and  HP  PCL  4.  has  a 500- 
sheet  paper  capacity,  and  makes  8.5-  by 
1 1 -inch  copies.  Although  it  provides  ade- 
quate printer  sharing,  the  Ektaplus  701 6's 
photocopier  functionality  is  limited  and 
its  complex  replaceable  component 
system  may  frighten  away  some  users. 
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Open  new  windows  with  TI  microLaser™  printers* 


i 


/I- 


And  get  powerful  fonts  and  graphics, 
ease  of  use  and  more  speed  than  ever. 


new  you’ve  heard  how  fast  and 
easy  Microsoft®  Windows™  makes  it 
to  tap  all  that  PC  power  you’ve  got  on 
your  desk. 

Well  now  there’s  an  affordable,  easy 
way  to  put  that  power  on  paper— 
microLaser  from  Texas  Instruments. 

Right  out  of  the  box,  microLaser 
comes  with  what  you  need  to  print  the 
dazzling  pages  of  text  and  graphics 
you’ve  dreamed  of. 

Just  plug  it  in  and  go.BM  POSTSCR1PT 

That’s  because  microLaser  PS  models 
come  with  PostScript®  software  from 
Adobe®  and  the  memory  it  takes  to  use 


it  Plus  you  get  your  choice  of  either  17  or 
35  scalable  fonts,  starting  at  just  $1,399*. 

New  model.  More  speed.  Same  price. 

When  it  comes  to  print  speed,  die 
new  microLaser  Plus  zips  along  at 
9 ppm.  If  you  need  a shared  printer  solu- 
tion, turn  to  the  16  ppm  microLaser  XL 

If  all  that  isn’t  enough,  just  look  at 
what  else  you  get  with  microLaser.  It’s 
the  smallest  printer  in  its  class.  It  han- 
dles more  paper  and  envelopes  in  more 
ways.  And  it  supports  more  than  4,000 
software  packages,  including  your 
Windows  applications. 


So  when  you  add  it  all  up,  you’ll 
understand  why  the  power  of  your  ideas 
needs  the  power,  convenience  and  econ 
omy  of  microLaser.  Let  microLaser  open 
new  windows  for  you. 

For  the  name  of  the  nearest  dealer,  call 

1-800-527-3500. 


Texas 
Instruments 


*T1  iuggc*ed  retail  price.  (Dealer  pruts  may  vary.)  microLaser  is  a trademark  of  Teas  Instruments  Incorporated.  Microsoft  is  a registered  trademark  and  Window*  t*  a trademark  of  Microsoft  Corporation. 
Adobe,  FfoatScript  and  the  PostScript  logo  ate  registered  trademarks  of  Adobe  Systems.  Inc  C 1991  Tl  71860 
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TECHNOLOGY:  IT  S ALL  IN  THE  ATTITUDE. 


Fast  Modems,  Fast  Payback 
From  Cardinal 

We  share  your  attitude  about  technology: 
Increased  productivity  and  cost  control  are  the  benefits 
you  want.  Our  family  of  modems  is  designed  to  deliver 
performance  and  value  beyond  expectations. 


Micro  Channel  models  available. 


Avid  Bicyclist. 

Requires  high  speed  and 
quick  paybacks. 

Cardinal  9600  modem  user. 


CKO 


Consider  our  flagship  modem,  the  9600V42  with  V.42bis 
data  compression.  It  can  cut  your  communication  bills 
through  world-class  data  acceleration  up  to  38,400  bps  over 
conventional  phone  lines.  One  hour  of  costly  connect  time 
with  a standard  2400  baud  modem  plummets  to  under 
four  minutes  with  the  9600V42.  Now,  you  can  replace  your 
old  modems  with  fast  bottom-line  savings  from  Cardinal. 


Proven  technology.  Original  designs.  Superior  performance. 
Made  in  our  own  factory  right  here  in  the  USA. 
They’re  all  part  of  the  Cardinal  attitude. 


For  more  information  about  Cardinal’s 
full  line  of  modems,  or  any  of  our 
other  computing  products,  call 
your  local  dealer  or  (800)  233-0187  today. 


♦ 

Cardinal 

Where  Originality  In  Teehnology  Begins. 
1827  Freedom  Road,  Lancaster,  PA  17601 
(800)  233-0187  or  (71 7)  293-3000 


See  us  at 
Booth  #S636 
at  Fall  Comdex 


All  names,  products  and  services  mentioned  are  the  trademarks  or  registered  trademarks  of  their  respective  organizations. 


EXT/ 

INT 

CCITT 

V.42/ 

BIS 

MNP 

MAX. 

THROUGH- 
PUT (BPS) 

FAX 

(BPS) 

PRICE 

9600V42 

EXT 

/ 

✓ 

38,400 

- 

S699 

9650V32 

INT 

- 

✓ 

19,200 

- 

$599 

2400V42 

EXT 

✓ 

✓ 

9600 

- 

$249 

2400MNP 

EXT 

- 

✓ 

4800 

- 

$229 

2450MNP' 

INT 

- 

✓ 

4800 

- 

$189 

MB2400EX 

EXT 

- 

OpK 

4800 

- 

$199 

MB2450 

INT 

- 

✓ 

4800 

- 

$159 

M82296SR 

INT 

- 

/ 

4800 

9600 

$199 

MB2296F 

INT 

- 

✓ 

4800 

9600 

$179 
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■ QMS  PS-2000 


Instead  of  installing  numerous 
cheap  page  printers,  some 
businesses  find  that  one 
expensive,  capable  printer 
represents  a better  price 
bargain  and  a performance 
boost. 

THE  WINNERS:  QMS  AND  HP 

By  far  the  fastest  and  most  feature- 
rich  shared  laser  printer  is  the  20- 
page-per-minute  $15,995  QMS  PS- 
2000.  Running  at  the  highest  speeds 
of  any  page  printer  reviewed  this 
year  (roughly  17  ppm  on  PC 
Magazine  Labs'  tests  in  both  its 
Adobe  PostScript  and  HP  PCL  4 
modes),  the  PS-2000  offers  B-size 
(1 1-  by  17-inch)  printing  ability,  a 
standard  500-sheet  paper  capacity,  an 
auto-sensing  feature,  which  is  the 
ability  to  switch  automatically 
between  PostScript  and  PCL 
emulation,  and  an  8MB  buffer 
(expandable  to  16MB)  as  standard 
features.  The  PS-2000  also  contains 
other  standard  features  aimed 
specifically  at  high-end  LAN 
operation,  including  the  ability  to 
assign  different  paper  cassettes  to 
specific  print  jobs  and  an  anti- 
jamming feature  that  will 
automatically  reprint  a jammed  page 
and  pick  up  where  the  job  left  off. 
Options  for  the  PS-2000  include  a 
$3,495  high-capacity  upgrade  to 
1 ,500  sheets  with  duplexing,  a 
$1,995  direct  Ethernet  adapter,  and  a 
$ 1 ,995  DECnet  emulation  option. 
There  is  no  direct  Token-Ring 
connection  available  for  this 
machine,  though  AppleTalk  is 
standard.  If  your  needs  include 
B-size  printing,  this  is  really  the 
printer  to  buy. 

The  17-ppm  $5,495  HP  LaserJet 
IHSi  also  wins  an  Editors’  Choice 
because  it’s  a superior  shared  laser  at 
little  more  than  one-third  the  price  of 
the  PS-2000.  Providing  crisp  dark 
output  with  its  Resolution 
Enhancement  Technology,  Hewlett- 


Packard’s  LaserJet  IHSi  performed 
admirably  on  our  PCL  speed  tests 
(15  ppm  in  text  mode,  while  its  PCL 
graphics  speed  was  the  fastest  of  any 
laser  this  year,  at  almost  4 gppm) 
using  its  PCL  5 emulation. 

There  is  a dealer-installable  35- 
font  Adobe  PostScript  upgrade 
($895),  though  you’ll  also  need  2MB 
to  4MB  extra,  for  a total  cost 
between  $1,100  and  $1,400.  With  the 
PostScript  option  installed,  the 
LaserJet  IHSi  doesn’t  support  auto- 
sensing, only  a software  switch 
between  PCL  and  PostScript. 
Extended  Systems  of  Boise,  Idaho 
(800-235-7576),  however,  offers  the 
$595  Bridgeport  ESI  2674,  which 
gives  LaserJet  IHSi  users  PCL-to- 
PostScript  auto-sensing,  as  well  as 
AppleTalk,  parallel,  and  RJ-45 
ports. 

The  LaserJet  IHSi  also  offers 
other  shared  features  and  options, 
including  a $695  user-installable 
duplexing  module,  two  500-sheet 
input  cassettes  (which  will  take  over 
for  each  other  if  one  runs  out),  and 
an  $895  Token-Ring  adapter  or  a 
$695  Ethernet  connection.  If  you 
don’t  need  B-size  printing  but  do 
need  a fast,  competent,  and  cost- 
efficient  shared  laser,  the  LaserJet 
IHSi  is  the  unquestionable  choice. 

NICE  PRICES,  SCANTY  FEATURES 

An  honorable  mention  goes  to  the 
$3,149  TI  microLaser  XL  PS35.  This 
small-footprint  machine  uses  the 
Sharp  JX-97  engine  (used  in  the 
Sharp  JX-9700,  also  reviewed  in  this 
issue),  but  provides  slightly  faster 
performance  than  the  JX-9700  (the 
TT  managed  almost  15  ppm  on  PC 
Labs  PCL  and  PostScript  text  speed 
tests)  and  more  features,  such  as 
Adobe  PostScript,  for  less  money 
(the  Sharp  JX-9700  lists  for  $3,395). 
The  microLaser  doesn’t  win  Editors’ 
Choice  because  it  doesn’t  offer 
enough  sharing  features  (such  as 
simultaneous  multiuser  communi- 
cations, auto-sensing,  and  direct 


Ethernet  or  Token-Ring  network 
adapters)  to  make  it  a viable  network 
printer.  From  a desktop  laser  printer 
perspective,  this  TI  product  is  an 
excellent  machine;  but  from  a 
multiuser  angle,  TI  should  be 
concentrating  less  on  low  prices  and 
more  on  including  the  features 
necessary  for  this  market  niche. 

Of  the  other  shared  lasers,  the 
$7,995  NCR  6436-0301  attempted  to 
enhance  its  multiuser  status  with  the 
addition  of  a SCSI  port;  since  this 
SCSI  connection  is  available  only  in 
conjunction  with  NCR’s  most 
current  line  of  System  3000  PCs,  it 
limits  the  printer’s  usefulness.  The 
$14,995  20-ppm  LaserMaster 
TrueTech  1200  offers  beautiful 
1,200-  by  800-dpi  Microsoft 
Truelmage  PostScript  output  but 
uses  only  a video  interface  and  offers 
no  other  connection  options.  The 
$7,995  Kyocera  F-5000A  is  a fairly 
full-functioning  network  machine 
that  offers  multiuser  communications 
and  B-size  printing  among  other 
features,  but  our  review  unit  suffered 
from  weak  output  quality  and 
problems  interpreting  gray  scales  in 
PCL  4 emulation  mode.  The  $5,795 
Eastman  Kodak  Ektaplus  7016  PS  is 
a novel  combination  of  laser  printer 
and  photocopier,  but  this  design 
raises  the  unit’s  price  and  limits  each 
function  so  that  buying  one  of  each 
would  be  more  useful  and  frugal  in 
the  long  run. 

Of  course,  some  may  argue  that 
simultaneous  multiuser 
communications  and  direct  network 
adapters  are  simply  unnecessary, 
given  the  existence  of  advanced 
printer-sharing  devices  such  as 
Intel’s  $695  NetPort  (503-629-7000) 
or  Microtest’s  $495  to  $695 
LANPort  (800-526-9675).  While 
these  printer-sharing  products 
perform  their  promised  connections 
admirably,  they  do  add  extra  cost  to 
a printer  with  a function  it  could 
handle  internally;  a direct  connection 
may  be  significantly  faster. 
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level  nested  macros.  Eastman  Kodak  Co. 
has  developed  ROMs  that  solve  this  prob- 
lem but  couldn’t  tell  us  when  they'd  be 
available.  This  is  not,  however,  a problem 
that  will  give  you  trouble  when  you  are 
running  typical  applications. 

Outside  of  this  difficulty,  the  Ektaplus 
7016  PS  turned  out  PCL  4 graphics  at  a 
respectable  2.4  gppm  on  PC  Labs’  tests 
and  yielded  smooth  curves.  Compared 
with  the  HP  LaserJet  IHSi’s  output,  the 
Ektaplus  7016  PS’s  gray  shades  looked 
washed  out  (a  result  of  its  “write  white” 
technology,  which  causes  the  electrical 
charge  to  be  removed  from  white  areas  of 
the  film,  leaving  the  negatively  charged 
areas  to  attract  positively  charged  toner 
particles  and  to  print  as  black).  A simple 
adjustment  using  the  Ektaplus  7016  PS’s 
control  panel,  however,  increases  the  print 
density  for  darker  blacks. 

To  the  standard  HP  LaserJet  Series  II 
resident  fonts.  Courier  and  Line  Printer, 
Eastman  Kodak  adds  Helvetica  and 
Roman  typefaces,  and  there  are  also  35 
scalable  PostScript  fonts  already  on-board. 
The  unit  can  accept  downloadable  fonts, 
but  a resident  slashed  zero  is  not  available. 
This  fall,  Eastman  Kodak  expects  to  ad- 


dress the  popularity  of  Microsoft’s  GUI 
interface  by  introducing  a special  driver 
for  Microsoft  Windows,  3.0. 

The  Ektaplus  7016  PS  will  not  handle 
duplexing  duties,  but  it  is  capable  of  auto- 
matically switching  from  one  cassette  to 
the  other.  It  can  be  set  to  deliver  the 
printouts  in  a face-up  or  face-down  orien- 
tation. A side-mounted  envelope  slot 
eliminates  the  need  to  remove  a paper 
cassette  for  manual  printing.  Individual 
letterhead  stock  can  also  be  fed  by  hand 
over  the  top  of  the  cassettes. 

To  increase  customer  support,  East- 
man Kodak  has  extended  its  original 
90-day  parts-and-labor  warranty  on  the 
Ektaplus  70 1 6 PS  to  one  year  with  on-site 
service  and  a toll-free  technical  support 
line.  Prices  on  the  Ektaplus  7016  PS — sold 
only  through  dealers — should  run  20  per- 
cent or  more  below  list  price,  placing  it 
within  striking  distance  of  other  shared 
laser  printers  that  don’t  offer  the  advan- 
tage of  simultaneously  active  ports  or  a 
copier.  With  an  estimated  cost  per  page  of 
3 cents,  it’s  a little  more  costly  to  operate 
than  some  of  the  shared  laser  printers  in 


this  roundup,  but  considering  the  East- 
man Kodak  Ektaplus  7016  PS’s  advan- 
tages, many  businesses  will  agree  that  two 
heads  are  better  than  one. 


FACT  FILE 


Eastman  Kodak  Co.,  Printer  Products 
Division,  901  Elmgrove  Rd.,  Rochester, 
NY  14653;  800-344-0006. 

Eastman  Kodak  Ektaplus  7016  PS 
List  Price:  $5,795;  1 MB  RAM  upgrade, 
$250;  2MB  RAM  upgrade,  $500; 
additional  font  cards,  $1 50  to  $250; 
A4-size  paper  cassette,  $75;  additional 
letter-size  paper  cassette,  $75; 
additional  legal-size  paper  cassette, 
$80;  additional  output  tray,  $50; 
additional  parallel  and  serial  ports,  $95 
each;  AppleTalk  interface,  $195. 
Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  16  x 38  x 21 

inches. 

Weight:  85  lbs. 

Emulations:  Adobe  PostScript,  Diablo, 
Epson  FX,  HPGL,  HP  PCL  4,  IBM 
Proprinter. 
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FREE 


Only  PrintDirector  gave  us  a ciexiK|e 

cost-effective  solution  for  every  p i . 

size  work  group  & wiring  „ r™T 

configuration  in  our  company.  snaring 

I,  | Solutions 

Now  make  everyone 
who  shares  printers  grin 
from  ear  to  ear. 

Send  for  your  free 

white  paper.  Get  the  story  on  the  only  manufacturer  with 
a full  range  of  models  and  wiring  options  to  solve  all  your 
peripheral  sharing  problems.  See  why  PrintDirector  — 
with  600,000  users  worldwide  — was  the  '91  winner  of 
PC  Magazine  's  Editors'  Choice  award. 

Discover  how  to  print  at  up  to  100,000  BPS  using 
PrintDirector.  And  print  right  the  first  time  — every  time. 

For  a price  that  will  make  you  happy. 


PrintDirector  lets  us  print  our 
graphics  applications  in 
about  half  the  time  of  other 
products.  ” 

For  your  free  white 
paper,  free  catalog  and 
“Keep  ’Em  All  Smiling" 
guarantee  certificate,  call: 


1-800-243-2333  Ext  98  (In  MA  617-647-1234) 


I DIGITAL 
| PRODUCTS,  INC. 


I the  leader  In  printer  sharing 

41 1 Waverley  Oaks  Road.  Waltham,  MA  02154 


PrintDirector  is  a registered  trademark. 


Printer  sharing  with  PrintDirector  is 
guaranteed  to  keep  everyone  smiling. 


With  PrintDirector's  easy  file 
transfer  capabilities,  we  saved  a , 
small  fortune  by  not  buying  a LAN. 


Just  plug  it  in  and  forget  about  it. 
PrintDirector  feels  like  you  're 
using  a dedicated  printer. 
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Copyrighted  material 


HEFTY  HEFTY  HEFTY 


Want  to  play  around?  Get  Corel 
Draw.  But  if  your  work 
depends  on  precision  drawing, 
you  should  realize  just  how  much  more 
you  can  accomplish  with  Micrografx 
Designer." 

Important  things.  Like  putting 
up  to  64  layers  in  your  drawings. 
"Snapping”  objects  to  align  them 
perfectly.  And  editing  drawings  on 
the  full  screen,  in  color,  instead  of  a 
wimpy  black-and-white  box. 

“Designer  is  the  power  user’s  choice.*’ 
PC  Magazine 
“Editor's  Choice ’’ 

Then  there’s  Designer’s  poster-size 
132"  by  132"  drawing  area.  Corel’s  is  a 
mere  17"  by  17"  - leaving  you  to  strip 
pieces  together  for  larger  drawings. 
And  don’t  forget  clip  art.  Designer  is 


packed  with  over  1,700  ready-made 
illustrations.  Corel,  only  750. 

If  you  have  questions  about  using 
Designer,  you  can  tum  to  help  screens 
or  our  24-hour  telephone  support.  But 
you  won’t  find  any  help  screens  in 
Corel  Draw.  And  don’t  bother  to  call 
them  after  hours. 


Features 

Designer 

Corel  Draw 

Drawing  layers 

64 

1 

Dimensioning 

Yes 

No 

Object  snap 

Yes 

No 

Maximum  drawing  size 

132" x 132' 

17*  x 17" 

Edit  in  full  color 

Yes 

No 

Clip  art  images 

Over  1,700 

750 

Named  symbols 

Yes 

No 

PageMaker  4.0  filter 

Yes 

No 

On  line  help  screens 

Yes 

No 

24  hour  support 

Yes 

No 

The  experts’  verdict: 

“No  contest.” 

Software  Digest  gave  Designer  five 
stars  to  Corel's  three,  concluding: 

“Designer provides  the  best 
overall  free-form  graphics 
package.  It  offers  state-of-the- 
art  features,  good  performance, 
and  unmatched  ease  of  learn- 
ing and  use  in  a sophisticated 
package.” 

Why  waste  your  time  with  a wimpy 
product  when  you  can  really  flex  your 
muscles  with  Designer?  Call  for  the 
location  of  the  dealer  nearest  you. 

MICROGRAFX* 

1-800-755-5940 


Micrografx.  Inc.  1303  Arapaho,  Richardson.  TX  75081  (214)  234-1769.  Micrografx  has  offices  in  LoS  Angeles.  Paris.  London.  Munich.  Sydney  and  Copenhagen.  Copyright  © 1991 . Micrografx.  Inc. 
AU  rights  reserved.  Micrografx  is  a registered  trademark  and  Micrografx  Designer  is  a trademark  of  Micrografx.  Inc.  All  other  products  are  trademarks  of  their  respective  owners. 

Designer  system  requirements:  286  (386  recommended)  IBM  PC  or  compatible,  or  PS/2. 1 MB  RAM  (2  MB  RAM  recommended).  20  MB  (or  larger)  harddisk.  Windows  3.0.  DOS  3.1  (or  higher). 

Mouse  or  digitizing  pad.  Windows-compatible  monitor. 
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It  - - f 

$4 1 0 1 56 

*1.640.625 

V 

Support  savings  per  ye  at 

*2,500 

$1 0,000 

T ra  i n i n g -■  avi  n g s p e r ye  ai 

$5,000 

$20. 000 

Total  benefits 

$417,656 

*1,670,625 

Print 

kScMfc 


SPUR  YOUR  PRODUCTIVITY! 


ANNOUNCING 

COMPUTER  SELECT 

The  Most  Complete  Database  Of 
Computer  Product  Information  Available 


gomptiger 


Get  instant  access  to  more  than... 

* 70,000  articles  and  abstracts  from  over 
140  leading  publications 

& 70,000  hardware,  software  and 
communications  product  specs 

12,000  company  profiles,  including 
addresses  and  pnone  numbers 

» * 9,000  definitions  of  computer  and 
telecommunications  terms. 

Tens  of  thousands  of  reviews,  analyses,  buyer's  guides  and  manu- 
facturer listings — on  one  disc!  COMPUTER  SELECT  makes  it  easy 
to  browse  titles,  read  entire  articles,  check  abstracts  and  find  the 
names  and  addresses  of  manufacturers... fast.  You  can  copy  data  to 
a file  or  print  out  all  or  part  of  your  search  results.  Call  for  a free 
demonstration  disk! 


Now  there's  COMPUTER  SELECT.  It's 
the  new.  enhanced  version  of  the 
Computer  Library  database,  developed 
by  the  publishers  of  PC  Magazine  and  PC 
Week.  With  COMPUTER  SELECT  you 
can  identify,  evaluate  and  select  the 
computer  products  you  need  in  a fraction 
of  the  time. 

Find  All  The  Hardware  And  Soft- 
ware Information  You  Need. ..From 
Product  Evaluations  And  Specifi- 
cations Right  Down  To  The  Manu- 
facturer's Phone  Number 

COMPUTER  SELECT  givesyou  immedi- 
ate access  to  information  from  the  best 
magazines,  newsletters,  technical  and 
business  publications  reporting  on  the 


COMPUTER  SELECT  helps  you 
S-T-R-E-T-C-H  your  resources! 

In  today's  economic  climate  many  companies  have  put  a 
lid  on  support  expenditures,  but  not  on  workload  or 
expectations.  That’s  why  COMPUTER  SELECT  is  more 
essential  than  ever.  It  s designed  to  stretch  your  support 
resources  and  promote  cost-effective  purchasing. 

"COMPUTER  SELECT  is  the  best  single  source  of  indus- 
try information  available,  and  it  s at  my  fingertips  when- 
ever I need  it" 

Jonathan  D.  Lazarus/Microsoft  Corporation 
General  Manager,  Systems  Software  Marketing 

“The  real  value  of  COMPUTER  SELECT  is  in  the  hidden 
cost  of  missed  information  that  could  be  mission- 
critical.  With  this  product's  ability  to  conduct  broad- 
based  queries,  you  can  be  confident  that  you  have 
checked  all  the  relevant  sources  and  you're  thoroughly 
up-to-date.” 

BobHayesiNordstrom.  Inc. 

Technology  Architecture  Manager 

“I  was  looking  for  a tape  backup  device  that  could  hold 
2.2  gigabytes.  A search  like  that  used  to  take  days.  With 
COMPUTER  SELECT  it  took  10  minutes  to  get  all  the 
information  I needed." 

Joseph  Curtis/Con  Edison 
General  Manager  tor  Systems  Engineering 


COMPUTER  SELECT  HELPS 
ANSWER  KEY  QUESTIONS  FASTER, 
SMARTER,  EASIER 

1.  In  a given  product  category,  such  as  battery- 
powered  20  mhz  80386-sx  portable 
computers,  what  are  the  available  products 
. . .their  specifications. . .their  prices? 

2.  What  are  all  the  products  in  a given  category 
whose  list  price  is  less  than  my  budget? 

3.  Which  products  earned  the  best  reviews  in  a 
given  category? 

4.  What  does  the  installed  user  base  say  about 
my  options? 

5.  Will  it  run  on  my  LAN? 

6.  What  tips  and  techniques  can  I learn  to  get 
more  from  the  products  I use? 

7.  If  I buy  a particular  product  now.  is  the  manu- 
facturer likely  to  be  in  business  if  I need  help 
later? 

8.  What  are  the  benefits  of  upgrading  to  the  new 
version  of  a software  product  I use? 

9.  How  do  I reach  a manufacturer?  Is  there  an 
800  number? 

10.  What  are  the  marketing  strategies  of  a given 
computer  industry  company.  ..who  is  the  key 
marketing  contact? 


computer  industry.  Researching  prod- 
ucts can  be  done  quickly  and  efficiently 
right  at  your  desk. 

Then,  when  you  find  the  product  that's 
best  for  your  needs,  you  can  obtain 
its  specifications  and  locate  the  manu- 
facturer in  a snap.  Because  now 
COMPUTER  SELECT  incorporates  all 
the  reference  information  from  Data 
Sources'?  the  leading  computer  industry 
directory.  That  means  you'll  find  specs 
for  over  67.000  hardware,  software  and 
data  communications  products-plus 
profiles  of  the  11,000  companies  that 
make  the  products  you  want. 


YOU’LL  SEE  RESULTS  IN  LESS 
THAN  ONE 
HOUR 

New  users  are 
doing  produc- 
tive work  in 
less  than  one 
hour.  No  in- 
stallation is 
needed,  lust 
pop  in  the  CD- 
ROM  disc  and 
simple  steps  locate,  retrieve  and  print 
the  information  you  want.  And  a 
new.  updated  disc  is  sent  to  you  each 
month  so  you'll  always  have  current 
product  information. 


FREE! 

If  you  call  now  and  become  a 
COMPUTER  SELECT  subscriber 
you’ll  receive  a BONUS  DISC  FREE! 

This  disc  contains  the  complete  COMPUTER  SELECT  publica- 
tion file  covering  all  of  1990  to  use  as  the  base  of  your 
computer  library.  Combined  with  the  new  discs  you'll  receive 
as  a subscriber,  you'll  have  a comprehensive  database  of  both 
historical  and  current  information! 

COMPUTER  SELECT  Is  " Highly  Recommended"  for. . . 

• Micro  Managers.  PC  Coordinators.  MIS  Directors.  LAN  Adminis- 
trators • Purchasing  Agents  • Information  Center  Managers  • User- 
Support  Groups  • Training  Organizations  • Programmers.  Devel- 
opers • Product  Marketers  and  Planners  • Resellers.  OEMS  VARS. 
System  Integrators  • Journalists  Consultants  Industry  Analysts  • 
Salespeople  Public  Relations  Managers  • Law  Firms 


CALL  NOW  FOR  A FREE  DEMONSTRATION  DISK 

212-503-4400 


< C ) M I » I J I I l< 

LIBRARY 


Computer  LCxaiy  Computer  Select  and  Data  Sources*  are  trademarks  of 
Zrtt  Communications  Company  C 1991  Zlft  Communications  Company 
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rinters 
SHARED  LASERS 


HI  PERFORMANCE  TESTS:  SHARED  LASER  PRINTERS 


* The  tested  configuration  of  this  printer  does  not  include  PostScript  compatibility. 
**  The  tested  configuration  of  this  printer  does  not  include  a PCL  mode. 


WHAT  THE  NUMBERS  MEAN 
The  shared  laser  printer  category  is 
comprised  of  high-end,  high-speed  devices 
(rated  between  10  and  20  pages  per 
minute)  designed  for  network 
use — sometimes  as  network  nodes,  or 
more  frequently  in  a network  printer/print 
server  combination.  We  tested  all  of  these 
printers  in  the  latter  combination  using 
PostScript  interpreters,  HP  PCL,  or  both  if 
supported. 

THE  LEADERS 

The  QMS  PS-2000  is  the  fastest  shared 
laser  printer  in  Adobe  PostScript  and  HP 
PCL  4 modes.  It  beat  the  competition  on  all 
tests  except  the  HP  PCL  graphics  speed 
test,  where  it  placed  second  after  the  HP 
LaserJet  IllSi.  In  PostScript  graphics  mode, 
the  PS-2000  produced  output  at  a rate  of 
1 .6  graphics  pages  per  minute,  and  it  ran 
through  our  PostScript  and  HP  PCL  text 
tests  at  17.1  ppm  and  17.2  ppm,  respec- 
tively. The  PS-2000’s  use  of  a 20-ppm 
Ricoh  M3  engine  equipped  with  8MB  of 
RAM  and  a 25-MHz  MIPS  R3000  RISC 
processor  may  help  to  explain  these 
speeds;  this  is  definitely  a high-end  printer. 

Supporting  PCL  5 and  Adobe  Post- 
Script, the  LaserJet  IllSi  is  also  an 
impressive  printer  in  both  text  (14.5  ppm) 
and  graphics  (1.3  gppm)  modes.  In 
addition,  the  LaserJet  IllSi  is  the  fastest 
PCL  graphics  printer  we  saw  this  year, 
producing  our  graphics  image  at  a 
remarkable  3.8  gppm.  The  LaserMaster 
TrueTech  1200,  a Microsoft  Truelmage 
PostScript  printer,  claimed  a 20-ppm 
engine  speed  and  produced  1 .3  gppm  on 
our  graphics  speed  test  and  14.9  ppm  on 
our  text  speed  test,  falling  just  behind  the 
QMS  model. 

ANOMALIES  AND  PROBLEMS 

Both  the  Sharp  JX-9700  and  the  Tl 
microLaser  use  the  16-ppm  Sharp  JX-97 
engine,  yet  because  the  Tl  microLaser 
uses  a proprietary  controller,  it  managed  to 
squeeze  an  extra  0.5  gppm  in  PCL 
graphics  mode  and  0.3  ppm  in  PCL  text 
mode.  The  Tl  microLaser  also  provides 
Adobe  PostScript,  which  produced  our 
graphics  image  at  the  second-slowest  rate. 
0.6  gppm;  however,  its  PostScript  text  rate 
is  a speedy  14.6  ppm. 

The  Eastman  Kodak  Ektaplus  7016  PS 
with  Adobe  PostScript  is  the  slowest 
PostScript  graphics  printer,  at  a rate  of  0.5 
gppm.  but  it  truly  excels  in  both  PostScript 
and  PCL  text  modes  with  speeds  of  14.5 
ppm  and  14.7  ppm,  respectively.  However, 
the  Ektaplus  7016  PS  had  some  difficulty 
with  our  PCL  4 torture  test;  it  was  unable  to 


The  QMS  PS-2000  is  the  undisputed  king  of  shared  laser  printer 
performance.  But  the  Eastman  Kodak  Ektaplus  7016  PS  and  the  Tl 
microLaser  XL  PS35  tied  for  second  place  in  HP  PCL  text  mode, 
while  the  LaserMaster  TrueTech  1200  took  second  in  PostScript, 
and  the  HP  LaserJet  IllSi  won  the  PCL  graphics  competition. 


print  our  three-level  nested  macros.  Few 
applications  make  use  of  this  PCL  4 
feature,  though,  so  the  deficiency  shouldn't 
be  a problem  in  normal  use.  Eastman 
Kodak  Co.  has  solved  the  problem  with 
new  ROMs  but  would  not  say  when  the 
solution  will  be  available. 

: a ' : 

THE  REST  OF  THE  FIELD 
Both  the  Kyocera  F-5000A,  at  2.1  gppm  in 
PCL  graphics  mode  and  13.6  ppm  in  PCL 
text  mode,  and  the  NCR  6436-0301 , at  2.3 
gppm  in  PCL  graphics  mode  and  12.4  ppm 
in  PCL  text  mode,  are  solid  performers. 
The  F-5000A  ran  faster  than  its  12-ppm 
rated  proprietary  engine,  largely  due  to  its 
Motorola  68020  processor  chip.  Mean- 
while, the  massive  Printware  Pro-Ill  (at 
1,200  by  600  dots  per  inch  using  the 
Printware  Printstyle  PostScript  inter- 
preter) is  the  slowest  PostScript 
printer  in  text  mode,  at  8.5 
ppm,  and  nearly  the 
slowest  in  graphics 
mode,  at  0.6 
gppm. 


Printware  attributes  the  slow  speed  to  its 
Copal  SLB-6000  engine,  which  is  rated  at 
12  ppm  in  landscape  mode  only,  not  at 
portrait  mode,  where  it  is  rated  at  9 ppm. 
The  IBM  LaserPrinter  10L  with  a rated  10- 
ppm  proprietary  engine  turned  in  the 
slowest  PCL  text  speed  time,  8.9  ppm,  but 
ran  at  a respectable  2.6  gppm  in  PCL 
graphics  mode. 

The  Text  Speed  test  measures  the  time  it 
takes  to  send  and  print  ten  copies  of  a two- 
page  business  letter  with  1-Inch  margins  in 
10-character-per-inch  type.  Results  are  re- 
ported in  pages  per  minute. 

The  Graphics  Speed  test  measures  the  time 
it  takes  to  send  and  print  two  copies  of  a 
graphics  image  created  with  PageMaker  and 
Microsoft  Windows.  Results  are  reported  in 
graphics  pages  per  minute. 


Taller  bars  represent 
better  performance. 
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In  Color  Graphics, 

A Fine  Line  Is  Everything. 


As  an  artist  or  designer,  your  sense  of  line  and 
- color  is  as  individual  as  fingerprints. 

Mitsubishi’s  line  of  thermal  transfer  color  printers  is 
just  as  unique  because  a single  model  simply  can’t  satisfy 
every  application. 

The  Color  For  example,  our  high-performance 

Printer  Specialist  G370-10  and  G650-10  color  thermal 

transfer  printers  deliver  300  dpi  color 

output  on  cut  sheet  paper  or  transparency  film  in  sizes 
from  letter  to  tabloid  (G650-10  only).  Our  S340-10 
thermal  transfer  sublimation  printer  offers  near-photo- 
graphic  quality  with  dazzling  colors  on  letter  and  legal- 
size  cut  sheet  paper. 

Each  of  our  color  printers  provides  high  resolution 
color  output  and  advanced  performance  characteristics 
for  greater  control  over  your  work  — whether  it’s 
CAD/CAM,  illustration,  electronic  pre-press,  presenta- 


tion graphics  or  any  other  color-critical  application. 

Mitsubishi ' color  printers  also  provide  true 
connectivity  to  multi-vendor  systems  and  software.  By 
providing  a variety  of  optional  interfaces  and  stiff  ware 
drivers,  Mitsubishi  color  printers  can  be  used  with 
PC,  PS/2”'  and  Macintosh  “ II  personal  computers; 
workstations  from  companies  such  as  Sun",  HP"  Apollo' 
and  Silicon  Graphics®;  and  today’s  most  popular  software 
including  Windows”'  and  AutoCAD”! 

So  isn’t  it  time  your  line  met  our  line? 

For  more  information  or  the  location  of  the  nearest 
Mitsubishi  Electronics  color  printer  specialist,  call 
1-800-843-2515,  or  in  Canada  call  1 -800-387-9630. 

A MITSUBISHI 

INFORMATION  SYSTEMS  DIVISION 


Mitsubishi  Electronics  America,  Inc.,  Information  Systems  Division,  5757  Plaza  Drive,  Cypress,  CA  90630 
Mitsubishi  Electric  Sales  Canada,  Inc.,  8885  W»xxJbine  Avenue,  Markham,  Ontario  L3R  5GI 


© 1991  Mitsubishi  Electronics  America,  Inc.  Mitsubishi  is  a registered  trademark  of  Mitsubishi  Electric  Corp.,  Tokyo.  PS/2  is  a trademark  of  International  Business  Machines 
Corporatum.  Macintosh  is  a trademark  of  Apple  Computer.  Inc.  Sun  is  a registered  trademark  of  Sun  Microsystems,  Inc.  HP  and  Apollo  are  registered  trademarks  of 
Hewlett-Packard  Company.  Silicon  Graphics  is  a registered  trademark  of  Silicon  Graphics.  Inc.  Windows  is  a trademark  of  Microsoft  Corporation.  AutoCAD  is  a trademark  of 
Autodesk,  Inc.  Actual  unretouched  printed  images  produced  from  the  following  companies  ( trademarked  software  package  name  follows  company  name): 

Herb  Paynter  ( TypeStyles );  Aldus  Corp.  (PageMaker);  Truevision,  Inc.  (TARGA)  printed  through  Zenographics  (ImPort  Plus) 
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HEWLETT-PACKARD  CO. 

LaserJet  IHSi 

by  Bill  O'Brien 

The  $5,495  HP  LaserJet  IHSi  is  certainly 
a solid  step  for  Hewlett-Packard  Co.  into 
the  high-end  laser  arena.  And  with  the 
benefit  of  numerous  enhancements  and 
tweaks,  it’s  truly  the  king  of  the  LaserJets. 

The  LaserJet  IHSi  is  built  on  the  Canon 
engine — as  are  all  LaserJets — but  the 
control  comes  from  an  AMD  29000  re- 
duced instruction  set  (RISC)  processor. 
Both  HPGL  and  HP  PCL  5 emulations  are 
packed  into  the  controller,  and  1MB  of 
RAM  (expandable  to  17MB)  is  standard. 

The  LaserJet  IHSi  comes  with  dual 
8.5-  by  1 1 -inch  paper  cassettes,  each  with 
a 500-sheet  capacity.  The  output  tray  will 
hold  500  sheets  and  has  a jogger  to  sepa- 
rate print  jobs.  There’s  even  a $695  user- 
installable  duplex  printing  option,  and 
carrying  on  the  tradition  that  started  with 
the  LaserJet  III  and  HID,  the  LaserJet 
IHSi  includes  two  very  important  fea- 


tures: HP  PCL  5 support  and  Resolution 
Enhancement  Technology  (RET). 

HP  PCL  5 

HP  PCL  5 (used  by  the  entire  LaserJet  III 
family)  supports  scalable  fonts.  There  are 
14  bitmapped  fixed-pitch  fonts  included 
with  the  printer,  but  there  are  also  13  ad- 
ditional proportionally  spaced  scalable 


fonts  included.  Using  Intellifont  technol- 
ogy (developed  by  Agfa  Compugraphic 
and  available  at  no  charge  from  HP;  call 
303-353-7650),  the  fonts  can  be  scaled 
from  0.25  points  high  to  nearly  14  inches. 

Font  freaks  can  also  take  heart  from 
HP’s  Adobe  PostScript  option,  which  adds 
35  Adobe  fonts  to  the  LaserJet  IHSi.  No 
longer  restricted  to  cartridge  form.  Adobe 
PostScript  is  available  in  a special  version 
of  the  LaserJet  IHSi  that  also  includes 


Instant  ORGcharting! 

The  Organizational  Chart  „„ 


To  order,  contact  your  local 
dealer.  Or,  for  more  information,  free 
chart  samples,  or  a demonstration  disk, 
call  us  direct  at  1-800-227-0847.  No 
matter  how  basic  or  complex  your 
organizational  charting  needs  may  be. 
Instant  ORGcharting!  can  make  your 
job  simpler  and  more  efficient.  Retail 
price  $195.00. 


Solution  for  Windows. 

Instant  ORGcharting!  is  the 
only  Microsoft  Windows  program 
specifically  designed  to  make.  edit, 
and  print  organizational  charts  and  tree 
diagrams.  Easy  to  learn  and  even 
easier  to  use.  you'll  be  creating 
professional  looking  charts  in  a 
fraction  of  the  time  required  by  other 
programs. 

Just  point  and  click  to  auto- 
matically create  a perfectly  spaced  and 
aligned  chart.  Choose  from  a v irtually 
unlimited  combination  of  chart  styles, 
fonts,  colors,  and  patterns.  You  can 
even  link  employee  pictures,  attach 
notes  to  boxes,  export  to  your  favorite 
word  processor  and  much  more.  And. 
as  with  all  Roykore  products,  our  free 
support  Hotline  is  available  if  you  ever 
need  assistance. 


Roykore 
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_ uriing  Tools  for  Business 

1-800-227-0847 

2215  Filbert  Street.  San  Francisco.  CA  94123 
Phone  (415)  563-9 175  Fax : (4 1 5)  563-0836 
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Desktop  Power 
You  may  have  left  your  desktop  on 
your  desk.  But  you  can  take  all 
its  power  and  capacity  with 
you.  At  the  heart  of  NEC's  newest 

Introducing  the  NEC  UltraLite'  SX/20.  notebook  is  a very  fast  20  MHz 

Intel " 386~SX  microprocessor. 


Brighter  Screen 

You  might  forget  you're 
on  an  airplane  when 
viewing  the  high  resolution 
VGA  screen. 

It ’s  so  bright,  so  sharp,  it 
makes  the  purchase 
of  an  UltraLite  SX/20 
the  ultimate  in  brilliance. 


Fully  Equipped 
In  addition  to  features  you 
wouldn 't  expect  in  a notebook 
computer,  the  UltraLite  SX/20 
has  all  the  features  you  would 
expect : an  internal  floppy  disk 
drive,  serial,  parallel  and 
VGA  ports,  and  a 
co-processor  socket  A 1 1 
this  in  a 7.5lb,  8.6 " x 11.5” 
package. 


Desktop  Capacity 
Our  AO  MB  (or  60  MB)  disk 
drive  lets  you  store  as  much 
atop  a tray  table  as  your 
desktop  stores  atop  your  desk. 
A nd  with  2-10  MB  of  RAM, 
this  is  one  computer 
your  brain  and  your  lap 
can  agree  on. 


The  NEC  Edge 
The  most  important 
feature  of  the  UltraLite 
SX/20  is  the  name 

behind  it  (and  on  it).  NEC.  We  invented  the  notebook  PC  category.  We  also  invented 
the  philosophy  that  the  only  feature  of  your  desktop  you  should  have  to  sacrifice  on 
the  road,  is  your  desk.  For  more  information  call  1-800-NEC-INFO. 


Unlimited  Data 


If  you  want  a notebook 
computer  with  a built- 
in  SCSI  port,  you  only 
have  one  choice:  the  UltraLite  SX/20. 
This  unique  feature  allows  you  to 
access  vast  amounts  of  information 
through  link-up  to  a CD-ROM  reader. 


Free  Windows' 
You  always  get  a 
Windows  seat. 
We  include  Windows  in  the 
package.  So  all  the  software 
you  use  on  your  office 
computer,  from  Word  to 
PowerPoint?  you  can  also 
use  on  your  UltraLite  SX/20. 


It  can  turn  a corner  office 
into  carry-on  baggage. 


CaC 

Computers  and  Communications 


SEC 
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2MB  of  memory  and  sells  for  $6,595.  The 
PostScript  option  alone  is  available  as  an 
$895  upgrade  to  the  standard  LaserJet 
IHSi,  but  you'll  also  need  a $139  1MB 
memory  upgrade  to  make  it  work.  (The 
LaserJet  IllSi  is  user-expandable  from  its 
basic  1MB  configuration  to  17MB  with 
low-cost  1MB  or  4MB  SIMMs.) 

And  then  there  is  Resolution  Enhance- 
ment Technology.  Invented  by  HP  and 
employed  in  its  LaserJet  III  printer  fam- 
ily, RET  has  been  imitated  by  other  ven- 
dors as  well.  It  is  HP’s  method  of  extend- 
ing the  perceived  resolution  of  the  output 


t 


he  effect  of 
RET  on  text  and 
line  art  (greatly 
reduced  jagged 
edges  in 
particular)  is 
outstanding. 


without  going  through  the  expense  of 
actually  using  a higher-resolution  print 
engine.  At  300dots  per  inch,  most  printers 
have  the  same  basic  dot  size  and  can  only 
place  each  dot  in  one  specific  place  within 
the  90,000  possible  positions  per  printed 
square  inch.  RET  provides  for  a variable- 
size  dot  (using  a toner  rated  at  8.000 
copies)  as  well  as  variable  horizontal  align- 
ment of  its  print  position.  The  effect  on 
text  and  line  art  (greatly  reduced  jagged 
edges  in  particular)  is  outstanding. 

RISC-based  machines  are  known  for 
their  speed,  and  the  LaserJet  IHSi  is  no 
exception,  with  its  rated  17  pages  per 
minute.  PC  Magazine  Labs’  speed  tests 


clocked  the  LaserJet  IHSi  at  14.6  ppm  for 
text  and  an  impressive  3.8  graphics  pages 
per  minute  under  its  PCL  5 emulation  (the 
fastest  PCL  graphics  of  any  shared  laser 
printer  that  we  tested).  Its  Adobe  Post- 
Script emulation  yielded  14.5  ppm  in  text 
mode  and  1.3  gppm  on  graphics.  These 
results  were  culled  with  the  printer  con- 
nected to  a server  through  its  parallel  port. 


HP  offers  Ethernet  ($695)  and  Token- 
Ring  ($895)  interface  options  that  are 
compatible  with  both  Novell  and  3Com 
environments. 

But  with  all  of  the  new  printer  technol- 
ogy, there  are  some  compatibility  issues. 
Most  important  are  those  concerning  ex- 
isting emulation  cartridges.  In  most  if  not 
all  cases,  emulation  cartridges  will  not 
work  with  the  LaserJet  IHSi.  And  because 
the  LaserJet  IHSi  uses  SIMMs  for  mem- 


Roykore 
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ABC  Flowcharter  is  a IraOemark  ol  Roykore,  Inc  Microsoft  and  Windows  are  trademarks  ol  Microsoft  Corporation 


ABC  Flowcharter  for  Microsoft 
Windows  is  the  fastest,  easiest,  and 
most  powerful  PC  flowcharting 
program  available  - which  is  probably 
why  it’s  the  #1  selling  Windows 
flowcharting  program. 

Automatic  shape  sizing,  line 
routing,  and  shape  alignment  let  you 
create,  edit,  and  print  high-quality 
charts  faster  and  easier  than  ever 

before.  Simply  move  a shape,  and 
ARC  Flowcharter  automatically 
reroutes  the  connections,  as  well  as 
attached  text.  Choose  from  a full 
palette  of  colors,  patterns,  border 
styles  and  fonts.  You  can  even  link 
shapes  to  sub-charts  for  greater  detail, 
attach  notes  for  additional  information, 
and  much  more.  And.  as  with  all 
Roykore  products,  our  free  support 
Hotline  is  available  if  you  ever  need 
assistance. 


To  order,  contact  your  local  dealer. 
Or.  for  more  information,  free  chart 
samples,  ora  demonstration  disk,  call 
us  at  1-800-227-0847.  No  matter  how 
basic  or  complex  your  flowcharting 
needs  may  be,  ARC  Flowcharter  will 
make  your  job  simpler  and  more 
efficient.  Retail  price  $295.00. 


1-800-227-0847 

2215  Filbert  Street,  San  Francisco.  CA  94123 
Phone  (415)  563-9175  Fax:  (415)  563-0836 
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ory  expansion,  older  LaserJet  memory 
expansion  boards  are  incompatible.  HP 
warns  that  JetScript  and  printer-sharing 
devices  that  use  the  video  I/O  port  are  not 
compatible  either. 

HP's  warranty  on  the  LaserJet  IllSi  is 
for  one  year  on  parts  and  labor,  including 
on-site  service  from  your  dealer  or  from 
HP  directly.  Considering  that  the  only 
specified  routine  maintenance  is  the  re- 
placement of  the  fuser  assembly  after 
200,000  copies,  this  coverage  should  prove 
adequate. 

The  HP  LaserJet  IHSi  reaffirms  HP's 
position  as  a laser-printing  standard.  With 
a competitive  price  tag,  PCL  5,  respect- 
able speed,  typically  excellent  HP  print 
quality,  high  paper  capacity,  multiple- 
interface  support,  direct  network  connec- 
tion, and  Adobe  PostScript  (whew!),  it 
trumpets  HP's  arrival  on  the  shared  laser 
scene. 


FACT  FILE 


Hewlett-Packard  Co.,  19310  Pruneridge 
Ave.,  Cupertino,  CA  95014;  800-752- 
0900.  


EDITORS*  CHOICE 


HP  LaserJet  IllSi 
List  Price:  $5,495;  with  2MB  RAM 
upgrade  and  Adobe  PostScript,  $6,595; 
1MB  SIMM  upgrade,  $169;  4MB  SIMM 
upgrade,  $499;  Adobe  PostScript 
upgrade,  $895;  duplex  printing  option, 
$695;  legal-size  paper  cassette,  $129; 
executive-size  paper  cassette,  $129; 
A4-size  paper  cassette,  $129;  envelope 
cassette,  $495;  Ethernet  expansion 
interface,  $695;  Token-Ring  expansion 
interface,  $895. 

Standard  Warranty:  One  year  on  parts 
and  labor,  with  on-site  service  from  HP 
or  an  authorized  dealer. 

Dimensions  (HWD):  17  x 22  x 24 
inches. 

Weight:  106  lbs. 

Emulations:  HPGL,  HP  PCL  5. 


he  LaserJet 
IllSi  reaffirms 
HP’s  position  as 
a laser-printing 
standard. 
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IBM  CORP./LEXMARK 

IBM  LaserPrinter ~ 

101 

by  Bill  O'Brien 

IBM  Corp./Lexmark’s  $2,995  IBM  La- 
serPrinter 10L  takes  IBM's  10-page-per- 
minute  IBM  LaserPrinter  10  and  increases 
the  paper  capacity  to  700  sheets,  adds  an 
output  paper  jogger,  increases  the  output- 
tray  capacity  to  250  sheets,  and  adds  a 
tray-full  sensor.  This  gives  you  a solid 
network  printer,  but  a fairly  slow  one 
compared  with  the  competition.  IBM 
solves  this  speed  dilemma  in  a unique 
manner:  It  wants  you  to  buy  two. 


A GREAT  VALUE? 

On  the  surface  the  LaserPrinter  lOL’s 
$2,995  list  price  is  excellent,  but  it  is,  of 
course,  only  the  base  price.  Even  so,  the 
list  of  standard  features  is  far  from  bot- 
tom-of-the-line.  The  LaserPrinter  10L 
comes  with  1 MB  of  memory  and  is  ex- 
pandable to  a maximum  of  9MB  using  a 


proprietary  SIMM-style  design.  Standard 
emulations  include  HPGL,  HP  PCL  4, 
and  IBM’s  Personal  Printer  Data  Stream 
(PPDS)  mode,  compatible  with  the  Pro- 
printer XL  graphics  printer. 

There’s  no  shortage  of  fonts,  either. 
You’ll  find  12  bitmapped  fonts  in  HP  PCL 
4 and  10  bitmapped  fonts  in  PPDS.  There 
are  also  16  scalable  Adobe  PostScript 
fonts  included  in  PPDS,  and  in  the  box 
you’ll  find  a disk  with  17  scalable  screen 
fonts.  If  that’s  not  enough,  you’ll  find  two 
font  cartridge  sloLs  for  any  of  IBM’s  credit- 
card-size  font  cartridges. 

Underneath  all  of  the  options  is  the 
IBM  proprietary  laser  engine  used  by  all 
of  IBM’s  LaserPrinters.  The  engine  is  a 
blank  slate  as  far  as  the  printer  is  con- 
cerned, and  all  of  the  intelligence  that  runs 
the  engine  can  be  found  on  the  controller 
card,  which  is  powered  by  a Motorola 
68020  running  at  16.7  MHz.  PC  Maga- 
zine Labs’  printer  tests  clocked  the  Laser-  1 

Printer  10L  at  8.9  ppm  in  text  mode  and 
2.6  graphics  pages  per  minute  in  HP  PCL 
4 graphics  mode.  Though  this  doesn’t 
compare  at  all  with  speed  results  pre- 
sented by  vendors  like  Hewlett-Packard 
Co.  or  QMS.  IBM  claims  its  network  im- 
plementation of  the  LaserPrinter  I0L  will 
solve  your  print-speed  anxieties.  The  IBM 
way?  Simply  buy  two. 

The  LaserPrinter  10L  is  certainly  priced 
low  enough  for  some  people  to  purchase  a 
network  duo,  and  it  supports  direct  net- 
work adapters  forToken-Ring  ($945)  and 
Ethernet  ($845)  environments.  These 
adapters  are  each  able  to  support  two 
printers.  By  IBM’s  reasoning,  this  gives 
you  a rated  network  print  speed  of  20 
ppm.  There  is,  however,  a limitation  to 
this  approach:  Although  connected  to  the 
network  by  one  adapter,  the  printers  will  , 
not  be  recognized  as  one  machine.  Thus,  J 
as  a user,  you’ll  be  assigned  one  printer. 
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Where  we're  going,  there  are  no 
speed  limits.  ATI*  Graphics 
Accelerators  boost  graphical 
applications  like  Windows’  to 
escape  velocity  — and  beyond. 

PC  Magazine  picked  our 
8514-ULTRAT  as  their  Editors' 
Choice  among  high-end  graphics 
cards,  calling  it  "...the  fastest 
Windows  performer."  Now  our  new 
Graphics  Vantage"  takes  its  place 
alongside  the  8514-ULTRA  and  the 
Graphics  ULTRA',  as  the  most  eco- 
nomical way  of  accelerating  your  PC 
beyond  earthbound  speeds. 


Powered  by  the  same  Mach  8® 
graphics  engine  as  the  ULTRA 
products,  the  Graphics  Vantage 
delivers  resolutions  from  VGA” 
and  propels  800x600  and 
modes  — in  256  dazzling 
colors  — to  over  eleven  times  the 


speed  of  Super-VGA  adapters.  It's 
like  transforming  your  386  into  a 
rocket-powered  486  — instantly. 

Our  CRYSTAL  Fonts’  and  flicker-free 
refresh  rates  — up  to  72  Hz  — 
clarify  Windows  with  "near  laser 
quality"  text,  readable  down  to  5 
points  even  on  14"  monitors.  We've 
also  equipped  the  Graphics  Vantage 
with  a Microsoft®-  compatible 
mouse  — and  a down-to-earth 
price  that  will  definitely  give  you  no 
cause  to  scream  — except  perhaps 
with  amazement. 


I EDITORS' I 
| CHOICE  | 


June  25. 1991 

8514-ULTRA 


GRAPHICS  VANTAGE 


ATI  Graphics  Accelerators.  Because 
in  today's  world,  there's  no  such 
thing  as  "fast  enough." 


GRAPHICS  VANTAGE 

One  of  the  ATI 
Graphics  Accelerators™ 


OCOmBNEHTMl  *91 

Oclotw  21-25.  1991 
Las  Vegas  Nevada 


ATI  TECHNOLOGIES  INC. 

3761  Victoria  Park  Avenue 
Scarborough,  Ontario 
Canada  M1W3S2 
Telephone:  (416)756-0718 
User  Support:(416)  756-071 1 
Facsimile:  (416)  756-0720 


Copyright  c 1991  ATI  Technologies.  Trademarks  are  registered  by  their  respective  companies  'Suggested  retail  price,  dealers  may  sell  for  less 
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I Insight  Delivers  Solutions.  Total  solutions.  For  business,  home  ortravel. 
Insight  will  match  you  with  the  computing  power  you  demand  - at  a price  you  won't  believe! 
These  fast,  great-looking  systems  are  fully  configured  to  exceed  your  toughest  standards 
-without  breaking  the  bank.  Each  is  loaded  with  high-quality  brand-name  components  and 
backed  by  an  unbeatable  Product  Support  Program.  So  when  you  need  the  most  in  high 
performance  value,  the  answer  is  simple-  Get  Insight! 


Insight  Delivers  Satisfaction.  Complete  satisfaction.  Each  Insight 

system  is  backed  by  Insight's  30-Day  ' Worry-Free''  Guarantee.  One-Year  Parts 
and  Labor  Warranty,  and  Toll-Free  Sales  and  Technical  Support  seven  days  a 
— week.  It's  all  part  of  Insight's  commitment  to  quality,  performance  and  value. 


il-r 


HARD  DRIVES 

International 


■ Insight  Delivers  Experience.  Years  of  experience.  We've  teamed  up 

with  our  sister  company.  Hard  Drives  International,  winner  of  PC  Magazine's  Editor's 
Choice  and  Computer  Shopper's  Best  Buy  in  198X.  19X9. 
and  1990.  Together,  this  team  gives  you  maximum 
flexibility  in  advanced  storage.  From  hard  drives  to  optical 
storage.  Insight  and  Hard  Drives  International  can  custom 
configure  your  perfect  mass  storage  solution. 


editors* 
CHOICE  I 


■ Insight  Delivers  Quality. 

In  everything  we  do.  You'll  find  buying  from  Insight  a pleasant  experience. 

Our  friendly,  knowledgeable  salespeople  are  dedicated  to  giving  you  the 
highest  level  of  service,  carefully  matching  you  with  the  perfect  system. 

Your  computer  is  built  to  order,  then  rigorously  tested  to  ensure  years  of  worry-free 
performance.  When  everything  is  ship-shape  we  make  sure  you  get  it  fast  - direct  to  your 
door  via  Federal  Express  Delivery  Service.  Isn't  it  time  you  got  the  personal  attention  you 
deserve?  With  Insight's  value,  quality,  selection,  and  service, 
the  choice  is  clear.. .Get  Insight.  • 


Insight  Delivers  Commitment! 
30-Da.v  Worrv-Free  Guarantee 
One-Year  Parts  and  Labor  Warranty 
Complete  Documentation 
Toll-Free  Sales,  Tech  & Service 
Express  Parts  Replacement 
Systems  Built  to  Order 
Low  Cost  Upgrades 
Federal  Express  Delivery 
Your  Satisfaction  is  Built  In! 


Insight 


Call  today!  4^ 
0pen7daysaweekTy 
Ask  about  our 
new  systems! 

800-488-0004 

Your  satisfaction  is  built  in. 
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386SX-20MH2  @*1599 


■ 4Mb  of  RAM  ■ NO  Mb  17ms  32K  Cache  IDE  Hard  Drive  ■ 1.44Mb  3.5"  Floppy  Drive 

■ 16-bit  IMb  SV(i A card  ■ 14"  SVGA  1024x768  Non-Interlaced  Color  Monitor  ■ 1.2Mb  5 1/4"  Floppy  Drive 

■ MS  DOS  ■ Enhanced  101  Key  Keyboard  ■ 2 Serial  Ports.  I Parallel  Port 


386SX-20MHZ  Notebook  *1699 


■ 2Mb  of  RAM  ■ 20Mb  23ms  IDE  Hard  Drive  ■ 1.44Mb  .15"  Floppy  Drive  ■ AC  adapter  / recharger 

■ External  VGA  port  ■ 2 Serial  Ports,  I Parallel  Port  ■ 10"  backlit  grey  scale  VGA  display  ■ External  key  board  port 

■ NiCad  battery  pack  ■ 83-key  imbedded  Keyboard  ■ Add  $299  for  60Mb  hard  drive 


386-25MHZ  @50  $1799 


■ 4Mb  of  RAM  ■ 130Mb  15ms  64K  Cache  IDE  Hard  Drive  ■ 1.44Mb  3.5"  Floppy  Drive  ■ Add$l99  for 

■ 16-bit  IMb  SVGA  card  ■ 14"  SVGA  1024x768  Non-Interlaced  Color  Monitor  ■ 1.2Mb  5 1/4"  Floppy  Drive  210Mb  Hl) 

■ MS  DOS  ■ Enhanced  101  Key  Keyboard  ■ 2 Serial  Ports.  1 Parallel  Port 


386-33MHZ  Cache  @50*1999 


■ 4Mb  of  RAM  ■ 130Mb  15ms  64K  Cache  IDE  Hard  Drive  ■ 1.44Mb  3.5"  Floppy  Drive  ■ MS  DOS 

■ 16-bit  1Mb  SVGA  card  ■ 14"  SVGA  1024x768  Non-Interlaced  Color  Monitor  ■ 1.2Mb  5 1/4"  Floppy  Drive  ■ Add$199  for 

■ 64K  RAM  Cache  ■ Enhanced  101  Key  Keyboard  ■ 2 Serial  Ports.  1 Parallel  Port  210Mb  HD 


486-SX  Cache  @50  *21 99 


■ 4Mb  of  RAM  ■ 130Mb  15ms  64K  Cache  IDE  Hard  Drive  ■ 1.44Mb  3.5"  Floppy  Drive  ■ MS  DOS 

■ 16-bit  1Mb  SVGA  card  ■ 14"  SVGA  1024x768  Non-Interlaced  Color  Monitor  ■ 1.2Mb  5 1/4"  Floppy  Drive  ■ Add$199  for 

■ 64K  RAM  Cache  ■ Enhanced  101  Key  Key  board  ■ 2 Serial  Ports,  1 Parallel  Pori  210Mb  HD 


486-33MHz  ISA  Cache  @50  *2499 


■ 4Mb  of  RAM  ■ 130Mb  15ms  64K  Cache  IDE  Hard  Drive  ■ 1.44Mb  3.5"  Floppy  Drive  ■ MS  DOS 

■ 16-bit  1Mb  SVGA  card  ■ 14"  SVGA  1024x768  Non-Interlaced  Color  Monitor  ■ 1.2Mb  5 1/4"  Floppy  Drive  ■ Add$199  for 

■ 64K  RAM  Cache  ■ Enhanced  101  Key  Keyboard  ■ 2 Serial  Ports,  1 Parallel  Port  210Mb  HD 


486-33MHZ  EISA  Cache  59  *9999 


■ 16Mb  of  RAM 

■ 16-bit  1Mb  VGA  card 

■ 64K  RAM  Cache 

■ Int.  600Mb  CD-ROM 


■ 1 Gig  ( 1050Mb)  14ms  SCSI  Hard  Drive  ■ 1.44Mb  3.5"  Floppy  Drive  ■ MS  DOS 

■ 14"  SVGA  1024x768  Non-Interlaced  Color  Monitor  ■ 1.2Mb  5 1/4"  Floppy  Drive 

■ 32-bit  Caching  Ctrl..2-8Mb  RAM  ■ 2 Serial  Ports.  1 Parallel  Port 

■ I J (Jig  DAT  Tape  Drive  ■ Enhanced  101  Key  Keyboard 


800-488-0004  insight 

Insight  Computers 

1912  W.  4th  St.  Tempe,  AZ  85281  , 

602-350-1 176 
FAX  602-350-1 182  [ 

National  Accounts  800-733-0882 

Prices  & availability  'object  to  Change  » ilhnut  notice  P O.'s  accepted  I 
from  qualified  buyers  '0  Day  (luaranlrc  conditions  shipping  and  I 
handling  charge  is  not  refundable  4 Product  must  be  undamaged  and  in 
original  condition.  Insight  Distribution  MctwoiV.  Inc  is  not  liable  for  I 
damage  due  to  ommrssion  or  typographical  errors  The  Intel  Inside  logo 
is  a trademark  ol  Intel  Corpor  aliifi  All  trademarks  and  tradenames  hcirin  I 
arc  properties  ol  their  respectiso  owners 


*VW  Mkmsntl  Windows  3.0  and  Free  Ins.ghr  Mo 
purchase  of  an  Insight  system.  Non-Interlaced  Mr 
Insight  3H6-SX20  Lite  or  Insight  Notebook.  Mien 
licensed  Version 


and  if  that  machine's  print  queue  is  full, 
you  won't  be  switched  over  to  its  partner. 

600-DPI  POSTSCRIPT 

If  you  can  live  with  the  speed  compro- 
mise, the  LaserPrinter  I0L  has  two  inter- 
nal emulation  slots,  which  presently  ac- 
cept IBM's  $499  Adobe  PostScript  board 
or  its  $ 1 99  PCL  5 card.  The  former  emu- 
lation card  provides  only  the  basic  17 
PostScript  fonts.  An  additional  22  fonts 
can  be  added  with  a $399  font  cartridge. 
You'll  also  need  at  least  2MB  of  RAM  to 
run  PostScript,  which  means  you'll  need 
the  $199  1MB  RAM  upgrade.  But  Post- 


rinters 
SHARED  LASERS 


Script  adds  a feature  you  won't  find  in 
many  of  the  laser  printers  reviewed  here 
this  year  (except  IBM's  other  desktop 
lasers):  600-dpi  printing. 

Along  with  Adobe  PostScript,  the  car- 
tridge provides  a 600-dpi  mode,  as  it  does 
for  the  LaserPrinter  6 and  LaserPrinter  1 0 
(but  not  the  LaserPrinter  5e).  To  get  600- 
dpi  resolution,  you  will  need  to  buy  at 
least  5MB  of  memory  ( a $799  4M  B R A M 
upgrade);  so  it's  hardly  inexpensive,  at 
$ 1 ,298  over  the  base-priced  printer.  How- 
ever. there  are  no  fancy  tricks  here.  The 


ostScript  adds  a 
feature  you 
won 't  find  in 
many  laser 
printers:  600  dpi. 


controller  actually  modulates  the  laser  to 
produce  a smaller  dot  size  and  lay  down 
toner  in  a 600-dpi  pattern.  The  process 


QA  SHARED  LASER  PRINTERS:  SUMMARY  OF  FEATURES 

a : ^ Products  listed  in  alphabetical  order 

Eastman  Kodak 

IBM 

LaserMaster 

Ektaplus  701 6 PS 

HP  LaserJet  IllSi 

LaserPrinter  10L 

Kyocera  F-5000A 

True  Tech  1200 

List  price  (tested  configuration) 

$5,795 

S5.495 

$2,995 

$7,995 

$14,995 

1 PHYSICAL  CHARACTERISTICS 

Dimensions  (HWD,  in  inches) 

16x38x21 

17x22x24 

17x  14x21 

13  x 42  x 19 

14x37x21 

Weight  (pounds) 

85 

106 

43 

95 

121 

1 ENGINE 

Engine  type 

LED  array 

Laser 

Laser 

Laser 

Laser 

Model 

Kodak  LED 

Canon 

IBM  proprietary 

Kyocera  LBP27 

Hitachi 

QEXP-QT99 

Laserbeam  2000 

Rated  speed  (pages  per  minute) 

16 

17 

10 

12 

20 

Single-cartridge  toner/developer/drum 

□ 

■ 

■ 

□ 

□ 

Toner  capacity  (copies) 

4,000 

8.000 

15,000 

5,000 

3,000 

Memory  (as  tested) 

2MB 

1MB 

1MB 

3MB 

17MB 

Maximum  resolution  (horizontal  by 

300  x 300 

300  x 300 

300  x 300 

300  x 300 

1 .200  x 800 

vertical  dots  per  inch) 

Controller  with  RISC  processor 

□ 

■ 

U 

a 

■ 1 

I INTERFACES 

Parallel 

■ 

■ 

■ 

■ 

Serial 

■ 

■ 

■ 

■ 

□ 

AppleTalk 

□ 

■ 

□ 

□ 

□ 

SCSI  port 

□ 

□ 

□ 

□ 

□ 

Ethernet 

□ 

Q 

□ 

□ 

□ 

Token-Ring 

□ 

□ 

□ 

□ 

□ 

Automatic  interface  switching 

□ 

■ 

□ 

■ 

N/A 

Simultaneously  active  ports 

■ 

□ 

□ 

Q 

N/A 

I PAPER  HANDLING 

Input -cassette  capacity  (sheets) 

500 

1,000 

700 

250 

250 

Letter-size  paper  (8.5  x 1 1 inches) 

■ 

■ 

■ 

■ 

■ 

Legal-size  paper  (8.5  x 14  inches) 

□ 

■ 

■ 

■ 

■ 

B-size  paper  (11x17  inches) 

□ 

□ 

□ 

■ 

■ 

Output-cassette  capacity  (sheets) 

200 

500 

250 

150 

250 

Duplexing 

□ 

□ 

□ 

□ 

□ 

Rated  maximum  paper  weight  (pounds) 

24 

28 

175 

24 

24 

1 FONTS  AND  FEATURES 

HP  PCL  support 

PCL  4 

PCL  4.  PCL  5 

PCL  4 

PCL  4 

PCL  4 

Supports  scalable  fonts 

□ 

■ 

□ 

□ 

□ 

Accepts  HP-compatible  font  cartridges 

□ 

■ 

□ 

□ 

□ 

PostScript  language  support 

Adobe  Level  1 

None 

None 

None 

Microsoft 

Truelmage 

Supports  Type  1 fonts 

■ 

□ 

□ 

Q 

■ 

Supports  automatic  emulation  switching 

□ 

□ 

□ 

□ 

■ 

Accepts  propnetary  font  cards 

■ 

■ 

■ 

□ 

□ 

□ —Editors'  Choice 

■-Yes 

J-No 

* This  product  uses  a video  I/O  interface. 

N/A— Not  applicable:  The  product  does  not  have  this  feature. 
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does  slow  print  speed  down  to  a rated  8 
ppm  to  help  the  laser's  accuracy. 

IBM  ANSWERS  HP 

Even  if  you  don't  want  the  somewhat 
costly  600-dpi  option,  you'll  benefit  from 
PQET  at  300  dpi.  That’s  IBM’s  Print 
Quality  Enhancement  Technology,  and  it 
is  similar  to  HP’s  Resolution  Enhance- 
ment Technology.  PQET  (also  found  in 
all  three  IBM  desktop  lasers)  provides 
anti-aliasing  for  the  scalable-font  tech- 
nology and  does  an  excellent  job  of  elimi- 
nating the  jaggies  from  large  and  very 
small  type. 


If  you  worry  about  duty  cycle  and 
printer  life,  think  about  this:  The  Laser- 
Printer  1 0L  comes  with  a high-yield  toner 
cartridge  that  will  last  for  15.000  charac- 
ters at  2.5  percent  coverage  (roughly 
equivalent  to  double-spaced  pages  of  text), 
and  the  printer  itself  is  rated  for  20.000 
copies  per  month. 

The  LaserPrinter  I0L  comes  with  a 
standard  one-year  warranty  on  parts  and 
labor,  and  there’s  also  an  optional  $80 
plan  that  will  give  you  on-site  service 
during  the  warranty  period.  Lexmark,  the 


NCR  6436-0301 

Printware  Pro-Ill 

QMS  PS-2000 

Sharp  JX-9700 

Tl  microLaser 
XL  PS35 

$7,995 

$17,990 

$15,995 

$3,395 

S3  149 

18x22x29 

44  x 23  X 13 

28  x 37  x 26 

11  x 16  x 17 

11  x16x17 

88 

142 

187 

52 

55 

Laser 

Laser 

Laser 

Laser 

Laser 

Ricoh  4150 

Copal  SLB-6000 

Ricoh  M20 

Sharp  JX-97 

Sharp  JX-97 

15 

12 

20 

16 

16 

□ 

Q 

a 

Q 

□ 

6.000 

5.000 

20,000 

5.000 

6.000 

12MB 

12MB 

8MB 

1MB 

1.5MB 

300  x 300 

1,200  x 600 

300  x 300 

300  x 300 

300  x 300 

□ 

□ 

■ 

□ 

□ 

■ 

■ 

■ 

■ 

■ 

□ 

■ 

■ 

■ 

□ 

Q 

■ 

■ 

Q 

□ 

■ 

□ 

□ 

Q 

Q 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

Q 

■ 

■ 

□ 

□ 

■ 

a 

■ 

□ 

□ 

250 

250 

500 

250 

250 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

Q 

■ 

■ 

□ 

Q 

250 

250 

1.500 

250 

250 

□ 

□ 

□ 

□ 

□ 

24 

39 

24 

34 

24 

PCL  4 

None 

PCL  4 

PCL  4 

PCL  4 

■ 

N/A 

Q 

□ 

Q 

□ 

N/A 

Q 

□ 

□ 

None 

Printware 

Adobe  Level  1 

None 

Adobe  Level  1 

Printstyle 

□ 

■ 

■ 

Q 

■ 

□ 

Q 

■ 

Q 

Q 

Q 

■ 

□ 

■ 

■ 

company  that  designed  and  built  the  printer 
for  IBM.  provides  technical  support 
through  a toll-free  hotline  and  will  shortly 
be  up  and  running  with  a 24-hour  support 
BBS  that  will  double  as  a source  for  new 
printer  drivers. 

Optioned  out,  the  LaserPrinter  10L 
does  get  pricey — especially  if  you  buy 
two.  Fortunately,  it  doesn't  need  any  op- 
tions to  do  the  job  for  which  it  was  built. 
PCL  compatibility  and  the  700-sheet  paper 
capacity  will  easily  fill  the  bill  for  most 
medium-size  networks,  and  at  that  level, 
the  LaserPrinter  I0L  is  a bargain. 


FACT  FILE 


IBM  Corp./Lexmark,  740  New  Circle 
Rd.,  Lexington,  KY  40511;  800-426- 
2468. 

IBM  LaserPrinter  10L 
List  Price:  $2,995;  1MB  upgrade,  $199; 
2MB  upgrade,  $399;  4MB  upgrade, 
$799;  Adobe  PostScript  with  17  fonts, 
$499;  additional  Adobe  PostScript 
cartridges,  $399;  HP  PCL  5.  $199; 
second  paper  cassette,  $449;  legal-size 
paper  cassette.  $79:  large-capacity 
legal-size  cassette,  $139;  auxiliary 
paper  cassette.  $279;  envelope 
cassette,  $379;  label/card-stock  tray, 
$69;  Ethernet  expansion  interface,  $845; 
Token-Ring  expansion  interface,  $945. 
Standard  Warranty:  One  year  on  parts 
and  labor;  on-site  service  from  IBM 
Corp./Lexmark,  $80. 

Dimensions  (HWD):  17  X 14  x 21 
inches. 

Weight:  43  lbs. 

Emulations:  HPGL,  HP  PCL  4. 
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KYOCERA  UNISON  INC. 


Kyocera  F-5000A  ^ 


by  Kellyn  Betts 


Wide-carriage  dot  matrix  printers  may  be 
commonplace,  but  their  laser  counterparts 
have  been  downright  rare  because  of 
prohibitively  high  prices — until  now.  By 
dipping  below  the  $10,000  threshold, 
Kyocera  Unison’s  $7,995  Kyocera  F- 
5000A  is  bringing  II-  by  17-inch  laser 
printing  one  step  closer  to  the  mainstream. 

Though  it  has  no  built-in  network 
adapter,  Kyocera’s  top-of-the-line  printer 
is  full-featured  enough  to  attract  the 
workgroup  crowd.  Besides  being  able  to 
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UMHETE 


YOU  WANT 


• Complete,  ready-to-run  Q-Tech® 
system  that  gives  you  more 
features  than  virtually  any  other 
PC  in  this  price  range 

• 16  MHz  386-SX  CPU  with  a 
Norton  SI  rating  of  18.9.  Runs  at 
2.37  MIPS 

• 100%  IBM  compatible 

• Super  VGA  14"  color  monitor 
featuring  sharp  800x600 
resolution,  plus  16-bit  Super  VGA 
video  card 

• 2 MB  of  RAM  (expandable  up  to  8 
MB  on  the  system  board) 

• 41  MB.  17ms  IDE  hard 
drive 

• High-density  3 W and 
SVi"  floppy  drives 

• Two  serial  ports,  one 
parallel  port 

• Three  16-bit 
expansion 
slots 

• Socket  for  80387-SX  math 
processor 

• 101-key  enhanced  keyboard 

• 165-watt  power  supply 

• One  year  FREE  on-site  service 

• MS-DOS  4.01 

• To  get  this  complete  Q-Tech® 
system  from  Quill,  call  us  and 
order  item  #183-DLP-SX16-1 

i.-  OKifflwwuo 


are  manufactured  by 


CALL  US  TODAY 


EVER  for  Excellence  ® 
WINDOWS  3.0  AND  A MOUSE 
INCLUDED  FREE  WITH  YOUR  ORDER! 

•,r.'  iiftf  • - . iWxaKXSm 


PLUS,  UUIU’S 
"WE  CARE” 
SERVICE 

90-DAY  NO-RISK  GUARANTEE 

We  stand  behind  your  satisfaction 
for  three  full  months... you  won't 
find  a better  guarantee  anywhere 
else!  With  our  35  years  of  experience 
in  the  office  products  business,  you 
know  we  mean  what  we  say! 

FREE  TECHNICAL  SUPPORT 
Quill's  Computer  Products  Special- 
ists  can  offer  knowledgeable, 
friendly  telephone  support  for 
as  long  as  you  own  your  sys- 
tem. All  you  have  to  do  is  call. 
EASY  PAYMENT  OPTIONS 
You  can  charge  your  purchase 
today  on  Visa  or  MasterCard. 
Qualified  businesses  can 
also  choose  our  convenient 
monthly  payment  plan  or  be 
billed  on  open  account. 


LARGE-VOLUME  QUOTES 
Buying  several  systems?  We  will 
give  you  a quote  that  beats  our 
already- low  price! 

SPEEDY  DELIVERY 
We're  committed  to  shipping  your 
order  within  24  hours  after  credit 
approval. 

ONE-STOP  SHOPPING 

From  XTs  to  the  new  486.  we  have 
over  200  systems  that  can  be  config- 
ured to  meet  your  needs.  Plus,  we 
carry  a full  selection  of  peripherals, 
as  well  as  the  supplies  you  use 
every  day ...  at  bargain  prices. 


I-70S-S34-S650  SQUILL 


To  request  a catalog  or  for  more  information,  please  refer  to  ad  #91183  when  you  call. 

WiilirtMWeiiWWBWMBWWWWP 


P.O.  Box  4700,  Lincolnshire.  IL  60197-4700 
©Copyright  1991.  Quill  Corporation 
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print  through  its  serial  and  parallel  ports 
simultaneously,  it  can  switch  among  its 
eight  emulations  on  the  fly.  If  you  ex- 
change its  internal  1 1 - by  1 7-inch  paper 
cassette  for  the  one  that  fits  8.5-  by  II- 
inch  paper,  the  F-5000A  can  beat  its  own 
1 2-page-per-minute  rating  by  printing 
length  wise  instead  of  width  wise.  And  a 
$1,995  dual-bin  bottom  paper  cassette 
can  sit  beneath  the  printer  to  increase  its 
capacity  by  two  500-sheet  cassettes. 

This  is  hardly  the  only  printer  Kyocera 
has  poised  to  attract  workgroups,  though. 
In  addition  to  three  older,  single-user  la- 
ser printers,  the  company  offers  three 
lower-priced,  narrow-drum  lasers  de- 
signed to  entice  shared  audiences.  The 
$5,995  F-3000A  and  the  $4,995  F- 1 800A 
(the  latter  reviewed  in  “Lasers,”  PC  Maga- 
zine, November  13,  1990)  are  the  fastest 
of  the  bunch,  with  18-ppm-rated  engines 
(the  F-1800A  managed  15.2  ppm  on  the 
text  speed  test  last  year)  teamed  with  the 
same  combination  of  emulations  and  ac- 
tive ports  you  find  on  the  F-5000A.  The 
only  difference  between  them  is  the 
number  of  250-sheet  paper  cassettes  they 
support:  one  for  the  F- 1 800A  and  two  for 


Kyocera  F-5000A 


Shared  laser  scores 

In  Short:  The  $7,995  Kyocera  F-5000A 
takes  11-  by  17-inch  printing  below 
$10,000,  but  it  lacks  a PostScript  inter- 
preter and  needs  a paper  capacity  up- 
grade, and  its  proprietary  engine  did  not 
perform  up  to  its  1 2-ppm  rating.  Although 
you  can  switch  among  eight  emulations 
on  the  fly,  the  F-5000A  lacks  a direct  net- 
work adapter. 

The  Kyocera  F-5000A  does  not  have  a 

PostScript  mode. 


the  F-3000A.  For  heavy  graphics  use, 
there  is  the  $4,995  Q-8010  option,  which 
offers  15-ppm  printing  and  three  active 
ports  as  well  as  4MB  of  video  RAM  and 
Kyocera's  own  PostScript  interpreter. 

PERFORMANCE  AND  OUTPUT 

On  PC  Magazine  Labs’  tests,  the  F-5(XX)A 
outperformed  its  1 2-ppm  rating,  coming 


in  at  1 3.6  ppm  on  the  HP  PCL  text  speed 
test  and  a respectable  2. 1 graphics  pages 
per  minute  on  the  graphics  speed  test.  This 

performance  boost  was  mainly  due  to  its 
Motorola  68020  processor. 

Speedy  as  it  may  be,  the  F-5000A’s 
output  was  somewhat  lighter  than  the  other 
printers  in  this  product  line;  keep  in  mind 
that  the  review  model  Kyocera  sent  to  us 
was  perhaps  atypical.  In  our  experience, 
other  Kyocera  printers  produce  highly 


e Smart-UPS 


by  American  Power  Conversion 


APC  Uninterruptible 
Power  Supplies  keep 
more  LANs  up, 
running,  and  reliable 
than  any  other 
brand  of  UPS.  Call 
for  your  free  power  protection 
handbook  and  find  out  why. 


800-541-8896,  Dpt.  E 4 

33-1-60078500  in  Europe 


400  to  2000VA  in  both 
1 1 7V  ,»nd  22Q/240V  mixdels 


1 989, 1 990  Reseller  Manage- 
ment ' Best  to  Sell  UPS" 


1990,1991  LAN  Times. 
Readers’ Choice 


1989  PC  Wit*,  “All  Around 
Reliable  Choice" 


1990  Inft 
Leader" 


WorM,  “Value 


1 990  Systems  Integration, 
Product  of  the  Year 


1991  Rvte  Magazine,  Best 
UPS  for  LANs 


Tracks  power  qualify  data 
for  analysis  (software 
required) 

Interface  for  Novell,  LAN 
Manager,  LAN  Server,  Unix, 
Banyan,  etc. 

Smart  Boost™  brownout 
correction 

Full-time  multi-stage  surge 
suppression,  EM1/RFI  filters 

Battery  replacement  LED, 
load  and  voltmeters 
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“It’s  so  easy  to  add  flair!” 


BO  IT  ^ Desktop  Publishing! 


Not  only  can  you  add  flair  to  all  your 
projects,  you  can  create  amazing 
illustrations,  eye-catching  greeting  cards, 
invitations,  certificates,  and  more. 
CorelDRAW's  easy-to-use  interface  and 
incredible  special  effects  let  your 
imagination  run  wild! 


Your  newsletter  and  ad  are  due  today  and  to  make  them  look  great 
you  need  CorelDRAW!  With  153  fonts,  plus  thousands  of  clipart 
images  and  symbols,  creating  dynamic  headlines,  diagrams,  and 
logos  is  fast  and  easy! 


do  n>  Presentations! 


DO  For  Fun! 


Make  a big  impact  with  your  presentation  using 
CorelDRAW.  Import  and  export  with  ease.  Create 
slides,  overheads,  hand-outs  or  enhance  on-line 
computer  presentations. 


See  Vs  At  COMDEX  Booth  # 836  Sands  Convention  Center 


For  Windows,  OS/2,  UNIX.  Now  Available  on  CD-ROM! 

Enter  the  $1,000,000  CorelDRAW  World  Design  Contest.  Monthly  Prizes! 

CIRCLE  729  ON  READER  SERVICE  CARO 


TEL:  (613)  728-8200 
FAX:  (613)  761-9176 
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satisfactory  print,  pointing  to  the  likeli- 
hood that  this  deficiency  is  restricted  to 
our  review  unit.  Output  was  readable  but 
marred  by  a difficulty  in  interpreting  gray 
scales  when  the  unit  was  running  under  its 
HP  LaserJet  II  emulation. 

CONSUMABLES  AND  SOFTWARE 
APPROACHES 

Kyocera  takes  a multipart  approach  to 
printing  elements.  Instead  of  offering  an 
all-in-one  element  as  Canon  does,  which 
theoretically  forces  you  to  throw  out  your 
drum  whenever  you  run  out  of  toner. 
Kyocera’s  printers  come  with  a separate 
drum,  toner  cartridge,  and  fusing  element. 
Although  the  $49.95  toner  cartridge  needs 
to  be  replaced  after  printing  an  average  of 
only  5.000  pages,  the  developer  should 
last  ten  times  as  long  (approximately 
50,000  pages)  and  the  fuser  20  times  as 
long.  Considering  that  the  F-5000A  is  a 
wide-drum  printer,  this  is  not  a bad  deal, 
though  the  materials  cost  for  Kyocera 
standard-width  drums  don't  stack  up  quite 
as  favorably  against  the  price  of  Canon  re- 
placements. 

Kyocera's  printer-control  software 
contains  some  notable  features.  The  abil- 
ity to  change  emulations  on  the  fly  can 
prove  useful  on  a network,  especially  for 
CAD/CAM  users  using  HPGL  drivers, 
who  might  also  want  to  print  the  occasional 
WordPerfect  document  with  the  LaserJet 
II  driver.  A command  can  be  embedded  in 
documents  to  remotely  select  which  paper 
cassette  is  used,  while  other  commands 
allow  the  printer's  firmware  to  be  repro- 
grammed. All  commands,  including  those 
used  to  select  from  the  printer’s  five  resi- 
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dent  fonts,  are  executable  from  DOS.  Fonts 
and  many  other  features  can  also  be  se- 
lected through  the  printer’s  control  panel 
with  the  help  of  its  two-line  LED,  but 
having  the  option  to  program  is  always 
useful,  especially  when  the  printer  is  being 
shared. 

Recognizing  that  conformity  makes 
sense  in  some  areas.  Kyocera  wisely  re- 


vised its  warranty,  bringing  it  up  to  the 
industry-standard  one  year  on  parts  and 
labor.  The  company’s  packaging  and 
manuals  remain  above  average,  as  does 
the  quality  of  its  construction. 

If  you’re  a CAD/CAM  or  DTP  user — or 
someone  who  favors  large  spreadsheets — 
the  Kyocera  F-5000A  represents  a rea- 
sonably priced  solution.  It’s  a great  alter- 
native to  noisy  dot  matrix  printers  as  a 
preplot  or  pretypeset  printer,  and  coupled 


Get  a hold  of  the  best  value 
in  LAN  power  protection 
for  just  $169 


Blackouts,  brownouts. sags.  . 
Your  data  and  hardware  arc 
vulnerable  to  problems  that 
surge  suppresv  >rs  and  power 
directors  arc  |ust  not  equipped 
to  handle. 

Now  there's  a complete 
Uninterruptible  Power  Supply 
volution  to  suit  any  budget.  The 
Back-UPS1  Vl  250  is  reliable  pro- 
tection for  I. AN  nodes,  LH6SX 
machines.  286.  small  PS/2  sys- 
tems. and  internetwork  i ng 
hardware  such  as  route 
bridges,  gateways  and 
hubs. 

From  the  largest 
server  to  the  smallest 
router,  the  Back-UPS 
Series  will  increase 
your  productivity  by 
providing  a cost- 
effective  solution  to 
power  problems.  Call 
for  your  free  power  pre 
lection  handbook. 


NEW  BickUPSMO 
NEW  BsckLPS  400 
NEW  Back  IPS  450 
NEW  BKMPS600 
BacMPS  800R' 
Back-UPS  1200VX 


Application 


386SX,  286.  XI,  AT  Memet  fwiMart.  P0S  $169 

Dekktoc  386.  486  »ys terns,  286  worn  $249 

Tower  386. 486  iysiems.  servers  $329 

Hen**  coiAgised  systems.  CAD.TAM  work  stations  $*49 

MM  wiWm  tongcr  runamt  mx*c  then*  $899 

•Ajfcpe  tyUerr.-i  ANhuT.  .-njkmmy.trfKom  $1199  t 


"h*  NEW  Back  UPS  250  offers  even 
mote  cosleflect've  protection  for  LAN 
nodes  Itytxai  runtxne  for  a 386SX 
system  is  10  mtnites). 


The  Back-UPS 

fry  American  P< iu-er  Cnmrrston 

800-5*41-8896,  Dpt.  E4 

U- 1 -Mkm  too  in  Europe 

See  us  at: 

Network!  Booth  #1807 
COMDEX  Booth  #536LCC 


ORCLE 162  ON  READER  SERVICE  CARD 


Copyrighted  material 


^PC 

7pne 


Hardware  Productivity  Solutions  Are 
I Our  Specialty-Ask  our  PC  Advisors 


1 Now  Open 

24  Hours 


Our  commitment: 

• ( onsistent  low  pricing 

• Knowledgeable  Sales  Advisors 

• (Quality  products  and  latest 

versions 

• Over  1600  products  in  stock 

• Open  24  hours:  Order  9pm  to 

7am  Eastern  Time  and  shipping 
is  free 

• Hassle-free  ordering  and 
Airborne  Express  overnight 
delivery  for  only  56 


*179 


UnMuse' 


MicroTouch 

UnMouse 

This  intuitive  touch  tablet  lets  you  work  both  produc- 
tively and  creatively.  Just  slide  your  finger  over  the 
glass  and  press  to  click.  It's  the  fastest  device  around, 
especially  in  absolute  mode,  with  one  million  touch  points  mapping  precisely  to  the 
screen!  Or  pick  up  the  stylus  and  draw  freehand  using  the  UnMouse  as  a mini-graphics  tablet. 


..S299 


..489 


Microsoft 

Mouse  & Windows  3.0 

The  world's  most  popular  mouse  has  teamed  up  with 
Microsoft  Windows  3.0!  Run  all  your  Windows 
applications  with  an  exciting,  easy-to-use  interface  and 
the  mouse  that  outperforms  all  others.  . 

Av 

"Portable  Mouse! 

|J 


Alpha  Software 
Alpha  Four  1.1  .... 

Ashton  Tale 

Dbase  IV  1.1 

Blyth  Software 

Omnis  5 For  Windows 539 

Borland  International 

Paradox  3.5 519 

Paradox  3.5  LAN  Pk  (5  User)713 

Buttonware 

PC  File  6.0 85 

Delrina  Technology 

PerFormPro  For  Windows  .189 

Fox  Software 

Fox  Pro  2.0  Single 515 

Foxbase+Develp.Sys  2.1 185 

Informix 

Wingz  For  Windows 319 

Lotus  Corp 

Lotus  123  Rel  2.3 329 

Lotus  123  Rel  3.1  ♦ 429 

Lotus  Ami  Pro  2.0 304 


Business 


Microrim 

R:Base  3.1  Single  User $479 

R:Base  Personal 89 

Microsoft  Corporation 

Excel  3.0  For  Windows 309 

MS  Office  For  Windows 479 

MS  Word  5.5 205 

MS  Word  For  Windows  1.1 .309 

MS  Works  2.0 95 

Nantucket  Corporation 

Clipper  5.0 509 

Precision  Software 
Superbase  4 1 . 2/Windows  .419 
Software  Publishing 

Professional  Write  2.2 159 

Professional  Write  Plus 165 

Spinnaker 

Pfs:  Window  Works 123 

Symantec 

JustrightVI.O/Windws  79 

Q & A 4.0 249 

Q & A 4.0  NetwrkPkOI  Med  319 


NOW!  Canadian  customer  orders  delivered  within  24  hours 
in  most  cases  By  special  arrangement  with  Canadian  Customs 
all  applicable  duties  and  GST  taxes  will  be  charged  when 
placing  your  order  with  the  Zone.  Your  products  can  now  be 
delivered  hassle  free  through  Customs  without  delay.  Shipping 
charges  as  low  as  $16  (US)  via  Airborne  Express.  Call  for 
complete  information. 


Logitech 

TrackMan 
Portable 

TrackMan  Portable  attaches  to 
either  side  of  a portable  keyboard. 

It's  small,  lightweight,  easy  to 
handle,  and  adapts  for  use  with  either  the  right  or  left  hand. 
You'll  also  find  it  comfortable  and  easy  to  use  with  your 
desktop  system.  Trackman  Portable  is  Windows  compatible 
and  comes  with  manufacturer's  limited  lifetime  warranty. 
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Now!  You  can  place 
your  PC  Zone  or 
through 
CompuServe... 

Just  Type: 

GoMZ 


|@5 

s Upgrade 

i 


Microsoft 

MS-DOS  5 
Upgrade 


Multiple  Zones  International,  Inc. 


When  you 
install  this 
operating 
system 

i upgrade  on  any  PC  with  an 
80286  or  higher  processor, 
you  automatically  give  your  applications 
more  room  in  which  tb  work.  If  you  need  to  upgrade  one  or 
thousands  of  computers,  MS-DOS  5 is  the  best  choice  for 
convenience,  security  and  reliability. 


Productivity 


WordPerfect  Corporation 

Letterperfect  1.0 $125 

WordPerfect  5.1 239 

WordPerfect  5.1  20  Pk  ...3300 

WordPerfect  5.1  5 Pk 1100 

WordPerfect  /Wndws  1 .0 ....  299 
Wordstar  U.  S.  A. 

Wordstar  6.0 255 

Btl'WV 

Symantec 

Timeline  4.0 $469 

Chronologic  Corp. 

Instant  Recall  1.2 59 

Chronos  Software 

Who  What  When  2.0 165 

Contact  Software  Intn'l 

Act!  2.0 229 

IBM 

Current 238 

Lotus  Corp 

Agenda  2.0 285 

Micrologic 

Info  Select  V2.0 103 

Microsoft  Corporation 

Project  For  Windows 449 

Okna  Corporation 

The  Desktop  Set/Windows ....  83 

Polaris  Software 

Packrat  3.0  For  Windows ....  269 

Power  Up 

Calendar  Creator  Plus 55 

Top  Priority 69 

Symantec 

On  Target  VI  0/Windows  . 259 
Timeline  4.0  LanPk(1  Node)  399 
WordPerfect  Corporation 
PlanPerfect  5.1  254 


Accounting 


Oac  Software 

Dac  Easy  Bonus  Pack  4.1  $125 
Great  American  Software 
Onewrite  Plus  Acctng  2.06  . 165 
Hooper  International 

Check  It  Out  5 36 

Taking  Care  of  Bus.5  Mod. 5 . 78 
Taking  Care  Of  Bus.8  Mod.5 179 
Intuit 

Quicken  4.0 „..35 

M-USA 

Pacioli  2000  - PC 32 

Meca  Ventures 

Checkwrite  Plus  1.1 30 

Managing  Your  Money  7.0 ..  129 
Peachtree  Software 

Peachtree  Complete  III 139 

Peachtree  III  Bundle 215 

Reality  Technologies 

Wealthbuilder  1.1 135 

Timeslips 

Timeslips  III  4.0 185 
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Free  Shipping  on  Orders 

Placed  between  9pm  to  7am  Eastern  Time 


Upgrade  from  any  version  ol  Lotus  1 -2-3  or.flmi  Pro! 


Lotus 
Double-Up 
Bundle 


SAVE  UP  TO  *300! 

If  you  own  an  earlier  version  of  either 
of  these,  you  can  upgrade  to  both  for 
one  LOW  price! 


1-2-3  for  Windows 

The  spreadsheet  that  takes  complete  advantage  ot  the  Windows 
operating  system.  Windows  users  will  feel  right  at  home  with  pull-down 
menus  and  dialog  boxes.  It's  compatible  with  all  1 -2-3  files,  styles  and 
macros.  Just  a press  of  the  slash  key  brings  1-2-3  Classic  commands 
to  the  screen. 

AmiPro  2.0 

The  visual  word  processor  so  inviting  and  easy  to  use.  you'll  feel 
comfortable  writing  and  formatting  even  the  most  sophisticated 
documents.  Included  are  all  the  tools  you  could  ever  want — outlining, 
tables,  drawing,  equations,  a full  macro  language  and  more-right  at 
your  fingertips. 


Modems  Si  Fax  Boards 


Video  Cards  & Monitors 


Cardinal 

2400  Baud  Ext  Modem $84 

2400  Baud  Int  Modem  78 

2400Mnp  Ext  Modem 165 

9600V  42Bis  Ext  Modem  ...459 
Computer  Peripherals 
Viva  9600  V.42  Ext.Modem  479 
Intel 

Intel  Satisfaxtion  Fax  Board  389 
Practical  Peripherals 
Modem  2400  V.42Bis  195 


Addstor 

Superstor  VI  .3  Compres  $89 

Adobe  Systems 

Adobe  Type  Align/Windows  68 
Adobe  Type  Mgr/Windows ....  58 

Berkeley  Systems  Design 

After  Dark  28 

Central  Point  Software 

PC  Tools  Deluxe  7.0 105 

Gibson  Research 

Splnrlte  II  V2.0 ...63 

hDC  Computer 

First  Apps  For  Windows 48 

hDC  File  Apps 68 


Practical  Peripherals 

Modem  2400Sa  V42Bis  ...$215 

Modem  9600  Sa 488 

Pocket  Modem  2400 105 

Prometheus/Promodem 

24/96Bsr  Fax  Modem 199 

9600+  Ext.  Modem 630 

Ultima  14  4 Modem 699 

Relisys 

Relisys  Tefax 869 


Utilities 


Landmark  Systems 

PC  Probe-CPU  Diagnostics . $99 

Lasertools 

Printer  Control  Panel 99 

Merrit  A Bryan 

Turbo  Ems  6.0/Windows 55 

Multisoft 

PC  Kwik  Powerpak  2.0 69 

Publishing  Technologies 
File  Organizer  125 

Quarterdeck  Office  System 
Qemm6.0  60 

Software  Workshop 
Icon  Pak  1 35 


Telebit 

T- 1 000  9600  Bps  Modem  . $549 

The  Complete  PC 

The  Complete  Fax  9600 288 

U. S.  Robotics/Courier 

Hst  14.4  Modem  Ext 624 

Hst  14.4  Modem  Internl 598 

V. 32  9600  Extern  Modem  . 674 

Zoom  Telephonics/Modem 

Fmc9624  24/96  Srlax 135 

V42X  2400-V.42  Ext  195 


Stac  Electronics 

Stacker $89 

Symantec 

Norton  Anti-Virus 83 

Norton  Commander  3 0 92 

Norton  Desktop/Wmdows 98 

Norton  Utilities  6 0 114 

The  Norton  Backup  1 .2 94 

Touchstone 

Check-lt!  3.0 82 

XTree  Company 

XTree  Gold  V.2.0 92 

Zenographics,  Inc. 

Super  Print  1 . 1/HP  Laser  ...,113 


ATI 

VGA  Wonder+  512Kw/ms  $225 

Emerson 

14  Paper  White  VGA  Monitor  99 

Now  Open 
24  Hours 


Idek  (Dist  By  Mandax) 

17  VGA  Monitor $1425 

17  VGA  Monitor*  SVGA  Cd1695 
Keypolnt.  Inc.  /ViewSonic 

4 Super  VGA  Monitor 399 

5 Super  VGA  Monitor 649 

Perlectview  VGA  Card 165 

NEC  Home  Electr. /Multisync 

4D  VGA  Monitor  .1049 

3D  VGA  Monitor 669 

5D  20  VGA  Momt 2334 

Paradise 

Paradise  Basic  VGA  Card  129 

Video  Seven 

V-Ram512K  VGA  Color  Bd  345 
Zenith 

Zcm-1492  Flat  VGA  Momt  . 588 


Hard  Drives 


Iomega  ■ Bernoulli 

44Mg  Cartrldge(3)  ...  $249 

B244X  44Mg  Ext 1894 

NEC  Home  Electronics 
Cdr-36  Cd  Rom  w / PC  Adaptr449 
Cdr-83  Inter.  Cd  Rom  Drv ...  480 
Plus  Development 
Hardcard  II  XI  l05Meg  9Ms  589 
Hardcard  II  XI  50Meg  9Ms  389 


SyOOS 

44/2  Rem  HD  External  ... 

$1549 

44E  Rem  HD  External 

...759 

441  Rem  HD  Internal  

629 

88/2  Rem  HD  External  ... 

. 1849 

88E  Rem  HD  External  Kit 

999 

88Ex  Driver/Ctrlr  Kit 

...279 

88Ex  Rem  HD  Extrn/No  Kit  749 

881  Rem  HD  Internal 

. 949 

Cop 

m 8808-8^-008 


USA  & CANADA  • 1-800-258-8088  • THE  PC  ZONE 


The  Newest  Products  at  the 
Best  Prices! 


Alpha  Software 

Alpha  Four  1.1 


Top  50  Fonts 


.WEEK 


Alpha  Four  is  the  fully  relational  database  for  non- 
programmers. A completely  menu-driven  interface 
allows  you  to  create  sophisticated,  customized 
'i  database  applications  without  programming. 
Create  WYSIWYG  multi-file  forms  and  browse 
tables,  mail  labels  and  multi-pass  reports. 
Perform  relational  operations,  define  field  rules  for  your  data,  and 
link  up  to  10  relational  databases  in  a set  as  easily' as  you  would  fill  in  an  outline. 


Competitive  Upgrade 


Adobe  Systems.  Inc. 

Adobe  Systems.  Inc. 

1 Palatmo 

..$119 

28  Prestige  Elite 

$119 

3 Zapf  Dingbats  & Chan  . 

93 

34  Aachen  Revue  U.Romn 

.119 

.119 

239 

....119 

177 

....119 

177 

...119 

177 

10  ITC  American  Type 

....119 

47  Futuia  Condensed 

239 

...119 

56  ITC  Eras 

.177 

13  Helvetica  Lt  & Blak 

....119 

58  OCR-A.OCR-B.Micr  . 

93 

14  Helvetica  Condensed . 

239 

60  Helvetica  2 

177 

17  Gaihard 

119 

177 

18  ITC  New  Baskerville 

119 

63  Kaufman  

93 

119 

60 

20  Goudy  Old  Style 

.119 

94  Linoscript&Linotext 

93 

60 

.177 

22  Century  Old  Style 

93 

101  Adobe  Garamond  Exp 

.119 

23  ITC  Franklin  Gothic 

177 

106  ITC  Berkeley 

239 

.93 

119 

93 

27  Letter  Gothic  

...119 

110  Nuptial/Cascade/Medici  .93 

Autodesk.  Inc 

Autosketch  3.0 $145 

ComputerEasy  Software 

Dream  House  Professional  ...45 

Floor  Plan 25 

Design  Cad.  Inc. 

Design  Cad  2DV5.0 182 

Design  Cad  3D  V 3.1 199 

Dynaware  USA.  Inc 

Dynaperspective  DOS 599 

Foresight  Resources 

Drafix  Cad  For  Windows 429 

Generic  Software 

Cad  3D  Drafting 198 

Cad  5.0 285 

Cad  Auto  Convert  5.0 58 

Mathsoft 

Math  Cad  3.0/Windows 309 


Adobe  Type  Set 


Adobe  Type 
Set  Packages 


l\v«  SprtJ  Letters, 

* « Memos  8c  Faxes 


hK  A 


■Fori 
Professional 


115  Kunstler  Script 93 

117 ITC  Souvenir  II 119 

1 23  Tekton 119 

1 30  Eurostile  Ext&Cond 1 1 9 

136  Shelley  Script 93 

139  ITC  Garamond  Cond.  .239 

1 19  German  Display  2 119 

150  ITC  Garamond  2 119 

153  Serpentine... „...177 

180  Adobe  Caslon 177 


"A/V 

I Each  set  is  a special  collection  of  typefaces  chosen  for  particular  business  ^ 
needs.  Even  if  you're  a computer  novice,  these  packages  give  you  a simple. 

I cost-effective  way  to  create  professional-looking  business  communications  right 
| from  the  start.  Each  Type  Set  package  includes  award-winning  Adobe  Type 
Manager  software. 


Infinity 

Software 

wlnvoice 


Entertainment 


The  premier  time  and 
billing  software  designed  to 
utilize  the  power  of 

Windows.  It  provides  quick  access 
to  key  information  and  covers  the  entire  billing  spectrum.  It 
allows  you  to  log  time  and  expenses,  review  work  in 
process,  create  and  print  customized  invoices  and  account 
for  payments  from  your  clients. 


Accolade 

Hardball  II $32 

Jack  Nicklaus  Unlimited  Golf  35 

Artworx 

Strip  Poker  III 39 

Broderbund 

Sim  Earth  PC  43 

Simcity  1 .07 29 

SimcityGraphic  Set2  Future  ..  25 
Where  In  USA  Is  Carmen  S ...29 
Where  In  World  Deluxe  Ed. . 49 
Where  In  World  Is  Carmen  S 29 
Where  In  Time  Is  Carmen  S ..  29 


Electronic  Arts 

Andretti's  Racing  Challenge  $29 

Chessmaster2100 34 

Chuck  Yeager's  AFT  2.0 30 

Chuck  Yeager's  Air  Combat  . 39 

Earl  Weaver  Baseball  30 

Life  & Death  ILThe  Brain 29 

Megafortress:Flight/Old  Dog  39 
Mediagenic 

Battle  Chess  II .29 

Microprose 

F-1 9 Stealth  Fighter 37 

Microsoft  Corporation 

Aircrafts  Scenery  Design  Kit  28 

Flight  Simulator  4 0 39 

Windows  Entertainment  Pk ...  26 


Origin 

Bad  Blood $35 

Wing  Commander 45 

WC.  Secret  Missions 20 

Sierra 

King's  Quest  V VGA 39 

Sphere  ■ Spectrum  Holobyte 

Tetris „ 21 

Toyogo 

Nemesis  Go  Master  Deluxe ...  87 
Virgin  Mastertronic 
Scrabble  Deluxe  Edition 32 

XOR 

NFL  Challenge  59 


WordPerfect  Corp. 

WordPerfect  for  Windows 


SyDOS 

88  Series 

Removable  Media  Drive  System 


*719 


leading  DOS  word  processor,  and  take  full  advantage  of  the 
Windows  interface.  You  get  WYSIWYG  viewing  of  foots  and 
graphics  as  you  work,  the  ability  to  cut,  copy  and  paste 
between  up  to  nine  documents  open  at  one  time,  and  a 
host  of  other  new  features. 

#11104 


Utilizes  SyQuest 
technology,  the 
#1  selling 
| removable 
cartridge  disk 
product  with 
over  500,000 
installations  and  60,000  hours 
MTBF.  State-of-the-art  software  ensures  quick 
installation.  System  comes  complete  with  everything  needed  to  get  going, 
including  a free  cartridge.  Winchester  disk  technology  offers  20  milli-second 
average  seek  time,  data  transfer  rates  up  to  1.25  Mb/second.  32K  buffer.  Backed 
by  2-year  manufacturer’s  warranty  on  the  system. 


Copyrighted  material- 


One  Stop  Shopping  for  Programmers: 
We  Speak  your  Language! 


Borland  C++  2.0 


ss  The  professional  C 
and  C++  compiler 
and  tools.  It  has 
everything  you  need 
to  develop  and 
debug  MS  Windows 
3 and  DOS 
applications.  The 
Programmer's  Platform  is  fast  and  intuitive 
with  an  open  architecture  so  you  can  hook  in  your  favorite 
tools.  Get  Windows  support  with  no  SDK  required. 


Communications 


Co/Session 

CoSession  5.0 $109 

Alien  Comput 

Faxit!  - Fax  It 119 

CompuServe 

CompuServe  Info.  Meb  Kit ....  19 

Crosstalk  Communications 


Crosstalk  Communicator 
Crosstalk  For  Windows 

Crosstalk  Mark  IV 

Remote  112  0 ...... 

Remote  II  Host  2.0 

Datastorm  Technologies 

Procomm  Plus  2.0 

Delrina  Technology 
WinfaxPro 75 


.58 

.122 

.140 

106 

...78 

....64 


Dynamic  Microprocessor/PC 

Anywhere  III  V.3.11 $75 

Anywhere  IV  Host&Remote  . 99 
Futuresott 

Dynacomm  3.0  Asynch  Vers  190 

Hayes 

Smartcom  Exec  2.0 74 

Hilgrave/Hyperaccess 

5 2.0  D0S/0S/2 114 

Microcom 

Carbon  Copy  Plus  6.0 114 

Prodigy 

Prodigy  Start  Up  Kit 26 

Software  Ventures 
Microphone  II  For  Windows  225 


Borland 

Object  Vision 


Lets  you  visually  create 
interactive  Windows 
applications  that  incorpo- 
rate your  company's  business 
procedures  and  connect  directly  to  your  corporate  data.  Do 
it  quickly,  easily,  incrementally-without  knowing  anything 
about  programming! 


Cam  for  OUR  | .8(H)* 258*8088 

FREE  CATALOG  L’SA  or  Canada 


All  major  credit  cards  accepted  No  surcharge 

Your  credit  card  is  not  charged  until  your  order  is  shipped  For  domestic  orders,  it  we 

must  ship  a partial  order,  freight  is  not  charged  on  back  order 

Most  personal  and  company  checks  received  by  mail  will  clear  immediately  All  checks 

or  purchase  orders  must  have  a phone  number  and  contact  peison  listed  in  order  to  be 

processed 

C.O.D  orders  are  accepted  Limit  Si  .000  per  order  Cashier  s check  or  money  order 
only  Add  SS  00  per  C.0.0  order 

Educational,  government  and  corporate  purchase  orders  are  accepted 

All  U S.  shipments  insured  at  no  extra  charge 

No  sales  tax.  except  lor  Washington  State  residents  (add  8.2%) 

Prices  and  product  availability  sublet  to  change  without  notice  All  specials  and 
promotions  are  limited  to  available  stock  Please  call  lor  current  prices 
All  products  covered  by  120  day  limited  warranty 

Shipping  is  $6  per  ordei  We  ship  via  Airborne  Express  Overnight  service  (Some  rural 
areas  require  an  extra  day  lor  delivery) 

Monitors  are  assessed  an  additional  shipping  charge  $25  00  tor  Full  Page.  $50  00  lor 
Two  Page  UPS  Rates  are  also  available  upon  request 

Orders  placed  by  9pm  ET  (6pm  PT)  weekdays  lor  'in  stock"  items  will  ship  that  day  lor 
overnight  delivery  (barring  system  failure,  etc  ( 

APO/FPO/PO  box  orders  are  shipped  first  class  U S Mail 

Detective  software  will  be  replaced  immediately,  and  hardware  will  be  repaired  or 
replaced  al  oer  discretion. 

For  Customer  Service  call  1-MD-24I-M4J.  A Return  Authorization  Number  is  required 
lor  any  product  returned.  Please  call  weekdays  Irom  6am  to  Ipm  PT.  tam-llpm  ET. 

PC  Zone  18005  NE  68th  St,  Suite  A110  Redmond.  WA  98052 
International:  206-883-3088  • FAX:  206-881-3421 


1 Programming  I 

Asymetrix  Corp. 

Toolbook  1 .5/Windows 

$295 

Borland  International 

C++  V2.0 

.329 

ObjectVision 

...89 

Turbo  C++ 2Nd  Ed.  VI .0  .... 

...74 

TurboDebugger&ToolsV2.0  110 

Turbo  Pascal  For  Windows 

.179 

Turbo  Pascal  Profes.6.0 

.199 

Brightbill  Roberts 

Hyperpad 

...78 

Digitalk 

Smalltalk  DOS  V3.0 

...58 

Smalltalk  V Windows  Vers 

299 

SmalltalkA/  286  1.1  

.118 

Harvard  Associates 

PC  Logo  3.0 

...55 

Knowledge  Garden 

Knowledge  Pro/Windows .. 

.399 

Microsoft  Corporation 

Basic  Prof.Dev.System  7.1 

.319 

C Compiler  6.0 

.315 

Cobol  Compiler  4.0 

.544 

Macro  Assembler  6 0 

.90 

Pascal  Compiler  4 0 

181 

Quick  C 2.5 .... 

...69 

Quick  Pascal  1 .0 

.65 

Quickbasic  4,5 .. 

...69 

Visual  Basic  For  Windows 

128 

Windows  3 0SWDevKit 

318 

Windows  Device  Driver  Kit 

.365 

Multiscope 

Debugger  For  OS/2 

.319 

Debugger  For  DOS 

.125 

Debugger  For  Windows 

.269 

Solution  Systems 

Brief  For  C++ 

.95 

C-Worthy 

325 

Charge  .... 

.69 

Dbnef 

95 

Sourceror's  Apprentice  . 

359 

Spectra  Publishing 

Power  Basic  2.0 

....78 

Spinnaker 

Spinnaker  Plus  2.0 

..275 

True  Basic 

Microsoft 

Visual  Basic 


^PC 

%>ne 


MS  Visual  Basic 
programming  system  tor 
Windows  is  a powerful, 
easy-to-use  develop- 
ment system.  Visual 
design  tools,  an  event- 
driven  programming  language,  and 
debugging  tools  allow  you  to  create  applications  that 
take  full  advantage  of  the  Windows  graphical 
environment. 


Microsoft 

Macro  Assembler' 

Reduce  your  assembly-language  development  time  with 
the  Macro  Assembler  V.  6.0.  A complete  set  of 

professional-caliber  tools  and  powerful  language 
extensions  now  makes  assembly-language  programming 
faster  and  easier  than  ever  before. 


>299 


Dig! talk 

Small  talk /V  Windows 

SmalltalkA/  Windows  brings  the  power  of  the 
industry's  leading  object-oriented  program- 
ming environment  to  Windows.  It  provides 
complete  access  to  all  Windows  objects,  including  windows,  menus,  dialog 
boxes  and  scroll  bars.  It  generates  stand-alone  applications  for  unrestricted 
distribution,  requiring  no  run-time  licensing  tees. 


Graphics  & Presentation 


Z-Sott 

Publisher's  Paintbrush $299 

Adobe  Systems 

Illustrator  Windows  1.0 314 

Aldus  Corp. 

Aldus  Persuasion  2.0/Wind  369 

Banner  Blue  Software 

Family  Tree  Maker  1.0 44 

Computer  Support  Corp. 
Arts&Letters  Graphics  Editor365 
Corel  Systems 

Corel  Draw  2.0 369 

Digital  Research 

Gem  Artline  V2.0 425 


Digital  Research 

Gem  Presenta.  Team  2.0  ..$309 
Electronic  Arts 
Deluxe  Paint  II  (Enhanced)  .$79 
hDC  Computer 

Icon  Designer 33 

Lotus  Corp 

Freelance  Graphics  4.0 329 

Micrograh r 

Charisma  For  Windows 339 

Designer  3.1 459 

Microsoft  Corporation 
PowerPoint  For  Windows  ....31 5 
Project  for  Windows 449 


Patton  A Patton  Software 

Flowcharting  III $138 

Roykore 

ABC  Flowcharter/Windows  . 185 
Instant  Orgcharting/Window125 
Software  Publishing 

Harvard  Geographies 265 

Harvard  Graphics  3.0 359 

WordPerfect  Corporation 

Dataperfect  .... 258 

Drawperfect  1.1  265 

Z-Soft 

PC  Paintbrush  IV  Plus 109 

Zenographics,  Inc. 

Pixie  2.0 164 


Call  Now  • 1-800-258-8088  • Open  24  Hours 


Actual  size.  S.  7'  x 8.5 " x 8m  (HWD) 


Introducing  the  AddressWriter.  The  amazing 
new  printer  that  takes  the  aggravation  out  of 
printing  envelopes,  postcards  and  labels. 


With  all  the  breakthroughs  in  office  automation 
and  computerization  you’d  think  that  by  now 
there’d  be  an  easy  way  to  deal  with  envelopes. 
Well,  there  is:  The  AddressWriter'"  from  CoStar. 

This  neat  little  printer 

111 will  shoot  out 

53==-  =ss:  a beautifully 

printed  envelope, 
postcard,  or 


label,  complete 
with  postal  bar 
code,  in  seconds. 
The  AddressWriter 
— comes  with  its  own 
memory  resident 
addressing  software  compatible  with  DOS,® 
Windows;"*and  Netware® applications.  With 


one  keystroke,  you  can  set  the  software  to 
automatically  find  the  address  in  your  letter, 
and  print  an  envelope  while  your  laser  printer 
is  printing  your  letter.  Or  you  can  set  the 
AddressWriter  to  print  the  envelopes  of  a mail 
merge  file  while  your  laser  printer  prints  the 
letters.  If  all  you  need  are  envelopes,  print  from 
the  AddressWriter’s  built-in 
database,  or  from  your 
favorite  program. 

The  AddressWriter  comes 
complete  with  printer, 
envelope  catcher,  software, 
cable  and  manual.  Retail 
price  is  $595. 

For  more  information  or  the  name  of  a dealer 
near  you,  call  1-800-4-COSTAR. 


It  becomes  a great  label  printer  with 
S75  label  feed  attachment 


•Windows  application  support  in  early  1992.  Macintosh  software  is  included.  220/24()v  model  also  available 
©1991  CoStar  Corp . 22  Bridge  St.  Greenwich.  CT.  06830.  Phone:  1-203-661-9700  Fax  1-203-661-1540 

CoStar  and  AddressWriter  arc  trademarks  of  CoStar  Corp.  All  other  trademarks  acknowledged.  SCC  US  at  ComdPX:  LVCC,  Booth  28 1 6 
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STAR 


with  the  optional  paper  feeder,  it’s  a good 
all-around  machine  for  sharing.  If  large 
output  isn't  a requirement,  you  can  do 
better  elsewhere  in  both  price  and  shared 
performance. 


FACT  FILE 


Kyocera  Unison  Inc.,  100  Randolph  Rd., 
Somerset,  NJ  08875;  800-323-0470, 
908-560-3400. 

Kyocera  F-5000A 

List  Price:  $7,995;  1MB  memory  board, 
$429;  additional  1 MB  RAM  upgrades 
(7MB  maximum),  $245;  additional  font 
cartridges,  $215  each;  dual-bin  bottom 
paper  cassette,  $1 ,995. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  13  x 42  x 19 

inches. 

Weight:  95  lbs. 

Emulations:  Diablo,  Epson  FX,  HPGL, 
HP  LaserJet  II,  HP  PCL  4,  IBM 
Proprinter,  Line  Printer,  NEC  Pinwriter. 
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LASERMASTER  TECHNOLOGIES  CORP. 

LaserMaster 
TrueTech  1200 

by  Alfred  Poor 

The  LaserMaster  TrueTech  1200’s  Hitachi 
engine  is  rated  at  20  pages  per  minute 
(depending  on  paper  size),  which  defi- 
nitely qualifies  it  as  a shared  laser  printer. 
And  with  a list  price  of  $14,995  (rarely 
discounted),  it’s  hardly  in  danger  of  be- 
coming a commodity  product,  and  at  more 
thanayardwide.theTrueTech  1200  is  too 
big  for  most  desks  anyway. 

RESOLUTION  INCREASE 

The  clue  to  this  121 -pound  behemoth's 
mission  lies  in  its  output.  With  a claimed 

resolution  of  1.200  by  800  dots  per 
inch — along  with  the  ability  to  handle  1 1 - 
by  17-inch  paper — the  TrueTech  1200  is 
designed  to  serve  as  a desktop  typesetter. 
Its  speed  and  capacity  makes  it  ideal  for 
sharing  among  several  users  who  need  to 
take  advantage  of  its  high  resolution. 
LaserMaster  Technologies  Corp.  also 
offers  a similar  product  based  on  the  same 
engine,  the  TrueTech  400XL,  which  of- 
fers 400-dpi  resolution  for  $9,995  and  can 
be  upgraded  to  a TrueTech  1 200  by  swap- 

NOVEMBER  26.  1991  PC  MAGAZINE  BM1 


ping  the  controller  card. 

There  are  two  basic  components  to  the 
TrueTech  1200:  the  printer  itself  and  a 
separate  controller  card  installed  in  the 
PC.  As  in  previous  LaserMaster  products, 
the  print  controller  is  contained  on  an 
expansion  card,  complete  with  its  own 
CPU  and  1 7MB  of  RAM.  This  design  puts 
no  additional  load  on  the  computer's  re- 
sources: the  card  is  configured  as  a paral- 
lel port  and,  according  to  LaserMaster, 
can  be  installed  in  either  a file  server  or  a 
print  server  on  most  networks. 

Unlike  past  LaserMaster  products,  the 
new  TrueTech  1 200  line  of  printers  uses 
the  Microsoft  Truelmage  PostScript  in- 
terpreter. This  means  you  no  longer  need 
to  rely  on  LaserMaster's  proprietary  driv- 
ers for  specific  applications  such  as  Mi- 
crosoft Windows  or  Ventura  Publisher. 
The  TrueTech  1 200  comes  with  the  stan- 
dard complement  of  35  font  outlines. 

OUTPUT  AND  PERFORMANCE 

What  is  not  standard,  however,  is  the 
True-Tech  1200’s  output  resolution.  The 
printer  is  capable  of  1.200-  by  400-dpi 


resolution  (in  draft  mode),  and  the  con- 
troller card  is  able  to  modulate  the  pixel 
density  to  achieve  an  effective  1 ,200-by- 
800  resolution,  which  LaserMaster  calls 
TurboRes  mode.  The  output  in  both  modes 
is  excellent;  jaggies  on  curves  are  just 
barely  noticeable  under  a microscope  in 
draft  mode,  and  the  TurboRes  output 
smooths  out  all  but  the  tiniest  bumps.  The 
higher  resolution  is  able  to  support  higher- 
density  halftone  screens  than  a 300-dpi 
printer  for  gray-scale  images:  our  test 
graphic  was  created  with  a 53-line-per- 
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Provides  from  2 to  128  Mbytes  of  fast  memory. 

Works  in  16  or  32  bit  mode  to  meet  your  needs. 

Provides  extended  and  expanded  memory. 

Fast  software  and  hardware  for  LIM  4.0  included. 
Automatic  configuration  for  DOS,  OS/2  and  UNIX. 

F.asy  to  install.  Risk  free  guarantee.  Two  year  warranty. 
Add  a disk  cache  and  RAM  disk  using  OS/RAM32p/us 
to  get  maximum  performance  from  your  computer. 

Free  up  low  memory  by  moving  your  drivers  and  TSR’s 
to  OS/RAM32p/us.  We  guarantee  compatibility! 

Call  today  617-273-1818  or  1 -800-234-4CEC 


fSsfiiTU  Capital  Equipment  Corp. 
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PS  2 and  Micro  Channel  are  trademarks  of  IBM 

Copyrighted  materia! 


inch  screen,  but  the  TrueTech  1 200  could 
manage  a 7 1 -line-per-inch  screen — a dra- 
matic output  improvement. 

Performance  is  not  hampered  by  this 
high  resolution,  which  is  impressive  when 
you  consider  that  l,200-by-800  resolu- 
tion represents  more  than  ten  times  as 
many  dots  as  a standard  300-dpi  laser.  In 
draft  mode,  the  printer  produced  14.9  ppm 
on  PC  Magazine  Labs’  PostScript  text 
speed  test  and  1.32  graphics  pages  per 
minute  on  the  graphics  speed  test.  The 
TurboRes  mode  slowed  down  the  output 
a bit  (1 1 .8  ppm  for  text  and  1 .08  gppm  for 
graphics).  These  are  still  impressive  times 
for  any  PostScript  printer,  not  even  con- 
sidering the  dramatic  resolution  increase. 

The  weakest  part  of  the  product  is  the 
initial  installation.  The  procedures  are 
complex  and  are  not  well  documented. 
Since  careless  handling  of  the  compo- 
nents can  cause  serious  damage  to  expen- 
sive consumables,  LaserMaster  would  do 
well  to  strengthen  this  aspect.  On  the  other 
hand,  the  standard  one-year  warranty 
includes  90-day  on-site  service  for  re- 
pairs. 

Not  every  user  has  a need  for  typeset- 


LaserMaster  TrueTech  1200 


Shared  laser  scores 

In  Short:  The  $1 4,995  LaserMaster  T rue- 
Tech  1 200  is  based  on  a 20-ppm  Hitachi 
engine  and  offers  a 1 ,200-  by  800-dpi 
resolution.  While  not  the  best  solution  for 
large  multipurpose  networks,  its  Micro- 
soft Truelmage  PostScript  emulator 
makes  it  ideal  for  multiuser  access  to 
high-resolution  laser  output. 


The  LaserMaster  T rueT ech  1 200  does  not 
have  a PCL  mode. 
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SHARED  LASERS 


quality  output  from  a shared  laser  or  for 
1 1-  by  17-inch  printed  pages.  If  you  have 
a group  of  users  who  need  the  extra  reso- 
lution or  paper  size  offered  by  the  Laser- 
MasterTrueTech  1 200,  it’s  probably  your 
best  bet. 


FACT  FILE 


LaserMaster  T echnologies  Corp.  ,7156 
Shady  Oak  Rd.,  Eden  Prarie,  MN 
55344;  612-944-9330. 

LaserMaster  TrueTech  1200 
List  Price:  $14,995;  legal-size  paper 
cassette,  $150;  A3-  and  A4-size  paper 
cassettes,  $150  each. 

Standard  Warranty:  One  year  on  parts 
and  labor,  with  on-site  service  from 
LaserMaster  Technologies  Corp.  for  the 
first  90  days. 

Dimensions  (HWD):  14  x 37  x 21 
inches. 

Weight:  121  lbs. 

Emulations:  HP  PCL  4,  Microsoft 
Truelmage  PostScript  interpreter. 
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NCR  6436-0301 

by  Jonathan  Matzkin 

While  small,  personal  laser  printers  have 
sprouted  like  mushrooms  on  business 
desktops  everywhere,  there  are  still  plenty 
of  reasons  for  users  to  share  heavy-duty 
departmental  or  workgroup  printers.  NCR 
Corp.’s  $7,995  6436-0301  laser  printer  is 
certainly  intended  to  do  the  bidding  of 
more  than  one  user,  providing  competi- 
tive speed  and  a SCSI  interface. 

Hardly  a svelte  unit,  the  6436  mea- 
sures 1 8 by  22  by  29  inches  and  weighs  in 
at  a portly  88  pounds.  With  its  15-page- 
per-minute-rated  Ricoh  4150  engine,  one- 
page  print  buffer  (expandable  to  two 
pages),  and  500-sheet  standard  paper- 
handling capability,  the  NCR  6436-0301 
certainly  has  the  aptitude  to  support  mul- 
tiple users.  Its  parallel  and  SCSI  inter- 
faces can  be  used  simultaneously;  it  keeps 
track  of  incoming  data  from  each  inter- 
face and  assigns  the  output  from  each  to  a 
different  side  of  the  top-mounted  output 
tray.  NCR  says  that  selling  prices  average 
20  to  30  percent  lower  than  the  6436’s  list 
price. 


THE  SCSI  ISSUE 

NCR  differentiates  the  6436  by  touting  its 
SCSI  port;  indeed,  it  was  the  only  shared 
laser  featuring  such  an  interface.  How- 
ever, the  benefits  you’ll  derive  from  this 
capability  are  still  relatively  minor.  Sure, 
if  you’re  hooked  up  and  printing  large 
desktop  publishing  files,  a SCSI  port’s 
5MB-wide  datapath  may  free  up  your  PC 
sooner,  but  at  least  for  the  moment,  that 
PC  had  better  be  a member  of  the  NCR 
System  3000  PC  family,  as  only  those 
computers  (and  their  proprietary  MCA 
SCSI  controllers)  will  recognize  NCR’s 
SCSI  driver.  NCR  claims  that  drivers  for 
alternative  PCs  and  SCSI  controllers  are 
in  the  works,  but  it  couldn’t  give  us  a date. 
Part  of  the  problem  is  that  the  SCSI  inter- 
face still  lacks  a definite  standard. 

OUTPUT  AND  UPGRADES 

The  6436’s  excellent  output  quality,  wide 
selection  of  internal  typefaces,  and  simple 
front-panel  controls  make  it  an  easy-to- 
use  source  of  excellent  output.  Nine  stan- 
dard printer  emulations  include  Epson 
FX,  HPGL,  and  IBM  Proprinter,  but  sur- 
prisingly, the  6436  lacks  a PostScript  in- 
terpreter. At  press  time,  NCR  was  plan- 
ning to  remedy  this  glaring  deficiency  in 
September  by  replacing  the  6436  with  an 
upgraded  model  that  will  support  Post- 
Script and  carry  a significantly  lower  list 
price  of  $6,795.  There  is  also  no  envelope 
cassette  available  for  the  6436;  additional 
paper  cassettes  are  available  from  the 
manufacturer  in  legal,  letter,  and  A4  sizes 
for  $72.45  each. 
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/.  NET/30  Control  Pane!  lets  you  take  complete  chaw  of  the  network.  It 
exploits  the  Windows  graphical  interface  to  make  netn'ork  management  a 
breeze.  Access  network  disks  and  printers.  View  print  queues.  Control  security. 
Monitor  use  of  server  resources.  Send  and  receive  electronic  mail. 

2.  NET/30  Help  System  includes  context-sensitive  help  plus  a complete  on-line 
refemwe  manual.  Hyitertext  lets  you  quickly  find  what  you  need. 

3.  This  example  shows  how  each  IX)S  window  can  access  a different  set  of 
netimrk  disks  and  printers.  Willi  NET/30,  each  DOS  window  is  a separate 
network  station.  Run  multi-user  applications  in  several  DOS  windows  while 
sharing  data  and  resources.  If s just  like  running  on  separate  computers. 
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If  you’re  hunting  for  a peertopeer  network  that’s  graphical  interface,  online  help,  electronic  mail  highspeed 
fast,  affordable  and  works  with  Windows,  take  a hard  look  at  database  access,  and  support  for  standard  Windows  utilities. 
Invisible.  Our  NET/30™  for  Windows  cleanly  integrates  Now'  you  can  do  Windows  anywhere  on  your  net- 

today’s  two  most  productive  technologies:  DOSbased  work.  With  NET/30  for  Windows.  For  information  call  (415) 

networking  and  Microsoft®  Windows  3.0.  # 5706967.  Or  write:  Invisible  Software,  Inc.,  M2  Chess  Drive, 

With  this  powerful,  highly  visual  package,  your  Foster  City,  CA  94404. 

workgroups  can  economically  and  efficiently  share  resources  - 

- equipment  programs  and  data.  From  one  station,  you  can  *“*’*''■ 

easily  run  multiple  applications  as  if  they  were  on  stand-  J J VISIBLE 

<r->-  -O  F T w A R E 

NET/30 1 

network  features  you  expect,  including  security  protection, 


he  NCR  6436-0301 
text  and  graphics 
output  is  excellent. 
Blacks  are  very 
dark  and  even, 
while  details  are 
clear  and  sharp. 
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SETUP  AND  CONTROLS 

Setting  up  the  6436  is  about  as  much  fun  as 
putting  together  any  laser;  the  photocon- 
ductive  unit  and  toner  are  installed  sepa- 
rately. NCR’s  clear  documentation 
smooths  the  process.  NCR  includes  sepa- 
rate manuals  for  site  preparation,  installa- 
tion, and  general  operation. 

The  main  components  of  the  6436’s 
front  control  panel  are  a 1 6-character  LCD 
(with  a contrast  adjustment  slider — a so- 
phisticated touch),  a tow  of  illuminated 
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icons  that  display  system  status  and  error 
conditions,  and  a group  of  six  slightly 
raised  flat-membrane  keys.  Five  of  the 
keys  have  functions  mapped  to  them,  and 
the  sixth,  a Shift  key,  allows  each  to  sup- 
port an  additional  function. 

Selecting  emulations,  typefaces,  and 
other  options  is  simple,  and  the  LED  panel 
is  refreshingly  easy.  The  icons,  by  con- 
trast, are  cryptic,  so  repeated  references  to 
the  documentation  will  be  necessary. 

OUTPUT  AND  PERFORMANCE 

The  6436's  output  is  excellent.  Our  test 
graphic,  a scanned  photograph,  was  print- 
ed with  great  contrast.  Blacks  are  very 
dark  and  even,  while  details  are  clear  and 
sharp,  a useful  quality  for  the  6436’s  posi- 
tioning as  a high-end  desktop  publishing 
printer.  The  extreme  blackness  was  also 
noticeable  in  its  text  output.  It  goes  beyond 
the  standard  typefaces  in  its  emulations 
and  offers  ten  scalable  typefaces  that  can 
be  printed  with  a variety  of  enhancements. 

The  6436’s  Ricoh  4150  engine  is  rated 
at  15  ppm,  and  the  printer  came  fairly  close 
to  that  on  our  tests:  It  clocked  in  at  approxi- 
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NCR  6436-0301 


Shared  laser  scores 

In  Short:  The  $7,995  NCR  6436-0301  is 
a fast,  flexible  laser  printer  designed  for 
shared  environments.  It  provides  excel- 
lent print  quality  and  a SCSI  port,  but  the 
SCSI  port  is  compatible  only  with  NCR's 
System  3000  family  of  PCs.  Further- 
more, the  printer  currently  lacks  any  type 
of  PostScript  support  and  has  only  a 
250-sheet  paper  capacity. 

The  NCR  6436-0301  does  not  have  a 
PostScript  mode. 


mately  12.4  ppm  on  the  PCL  text  speed 
test,  while  managing  2.3  graphics  pages 
per  minute  on  the  graphics  speed  test. 

The  NCR  6436-0301  has  the  rugged 
construction,  speed,  and  high-quality  out- 
put necessary  for  shared  use.  Its  PostScript 
deficiency  should  be  remedied  by  the  time 
you  read  this,  but  if  your  mouth  watered 
over  the  SCSI  interface  and  you  don’t  use 
NCR  computers,  don’t  get  ready  for  din- 
ner yet. 


FACT  FILE 


NCR  Corp.,  1700  S.  Patterson  Blvd., 
Dayton,  OH  45479;  800-225-5627. 

NCR  6436-0301 

List  Price:  $7,995;  1MB  RAM  upgrade, 
$500;  2MB  RAM  upgrade,  $1 ,000;  letter- 
size  paper  cassette,  $72.45;  legal-size 
paper  cassette,  $72.45;  A4-size  paper 
cassette,  $72.45. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  1 8 x 22  x 29  inches. 
Weight:  88  lbs. 

Emulations:  Diablo,  Epson  FX,  HPGL,  HP 
PCL  4,  IBM  Proprinter,  Line  Printer. 
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PRINTWARE  INC. 

Printzvare  Pro-Ill 

by  Alfred  Poor 

1 The  Printware  Pro-Ill  is  certainly  a unique 
printer,  based  on  its  1,200-  by  600-dot- 
per-inch  resolution  and  ability  to  handle 
1 1-  by  17-inch  paper.  But  its  individuality 
does  not  soften  the  blow  delivered  by  its 
$ 1 7,990  list  price,  nor  does  it  help  to  miti- 
gate this  printer’s  other  problems. 

The  Pro-Ill  is  built  around  a Copal 
SLB-6000  print  engine,  which  weighs  in 
at  1 14  pounds  and  is  rated  at  12  pages  per 
minute — only  in  landscape  mode.  But 
there's  even  more  hardware:  A separate 
controller  unit,  housed  in  a standard  AT- 
style  computer  case,  adds  28  pounds  to 
the  system.  The  controller  uses  the  Print- 
ware  Printstyle  PostScript  interpreter. 

Installation  is  not  particularly  complex, 
though  it  does  take  time.  The  controller 
can  attach  to  a parallel,  serial,  or  Apple- 
Talk  port  and  will  allow  the  simultaneous 
use  of  a Macintosh  and  a PC.  Preparing  the 


Printware  Pro-Ill 


200  r- 


Shared  laser  scores 


In  Short:  The  $17,990  Printware  Pro-Ill 
offers  1 ,200-  by  600-dpi  resolution  with  a 
12-ppm  engine.  Unfortunately,  its  per- 
formance is  slow,  its  features  are  limited, 
and  the  price  is  higher  than  competing 
products  with  higher  resolutions,  more 
features,  and  faster  speed.  Better  alter- 
natives are  available. 


The  Printware  Pro-Ill  does  not  have  a PCL 
mode. 
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print  engine  is  a bit  tricky,  and  it’s  easy  to 
spill  developer  during  installation;  indeed, 
the  printer  used  to  be  installed  only  by  field 
technicians,  but  Printware  recently  started 
selling  it  as  a user-installable  product. 
Note  that  the  printer  comes  standard  with 
only  an  1 1-  by  17-inch  paper  cassette;  if 
you  want  to  print  on  letter-size  pages, 
you’ll  have  to  feed  them  manually  or  pur- 
chase an  optional  $ 1 79  paper  cassette. 

UNREMARKABLE  SPEED 

Once  you  get  the  printer  installed  and  run- 
ning, the  print  jobs  are  produced  fairly 


he  Pro-Ill’s  high 
resolution  eliminated 
most  of  the  jaggies 
and  produced  a 
I good  halftone  image. 


quickly,  but  not  as  fast  as  expected  from  a 
printer  with  such  a fast  engine.  On  PC 
Magazine  Labs’  tests,  the  Pro-Ill  produced 
8.5  ppm  on  the  PostScript  text  speed  test 
and  0.6  graphics  pages  per  minute  on  the 
graphics  speed  test.  These  are  only  slightly 
faster  than  some  300-dpi  PostScript  print- 
ers with  8-ppm-rated  engines,  yet  the  Pro- 
Ill  is  rated  at  12  ppm.  Printware  acknowl- 
edged this  slowdown  and  explained  that 
the  printer's  rated  speed  was  measured  in 
landscape  mode,  not  the  portrait  mode 
used  in  PC  Labs’  tests.  In  portrait  mode  the 
printer  is  rated  at  only  9 ppm. 

The  relatively  low  speed  and  high  price 
might  be  acceptable  if  the  print  quality 
were  excellent,  but  this  was  not  the  case 
with  our  test  pages.  The  high  resolution 
managed  to  eliminate  most  of  the  jaggies 
and  was  able  to  produce  a good  halftone 
image  using  a 71-line-per-inch  screen,  but 
the  toner  failed  to  produce  large  areas  of 
solid  black.  There  were  some  areas  that 
were  faintly  gray,  and  line  edges  were  not 
always  crisp. 

Even  if  the  print  quality  of  the  Pro-Ill 
were  perfect,  it  would  be  difficult  to  rec- 
ommend. Its  price  is  higher  than  those  of 
printers  with  comparable  resolutions  and 


YOU  DON’T  HAVE  TO  TURN 
THE  WORLD  UPSIDE  DOWN  TO  FIND 

adobe: 
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It’s  not  about  reaching  limits.  Its  about 


’OS/2  Extended  Edition  offers  integrated  database  and  communications  capabilities  **IBM  DOS  to  OS/2  upgrade  offer  is  good  through  12/31/91 

fln  Canada  call  1 800  465  1234  IBM  and  OS/2  are  registered  trademarks  and  Presentation  Manager  is  a trademark  of  International  Business  Machines  Corporation. 

Windows  is  a trademark  of  Microsoft  Corporation  © 1991  IBM  Corp 
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rising  above  them. 


Rising  to  todays 
challenges  takes  more 
than  yesterdays  news.  You 
have  to  raise  your  computing 
capabilities  to  new  levels.  That's 
what  OS/2  ‘ was  created  to  do. 

Start  with  Presentation  Manager” 
a graphical.  friendlv  interlace  that’s  easy 
to  use.  Then  adil  multitasking  instead  ol 
slower,  less  dependable  task-switching.  With 
"crash  protection,  it  one  OS/2  application 
fails,  others  remain  intact,  so  there's  no  need  to 
reboot,  reconnect  or  reconfigure.  And  OS/2 
was  designed  with  networking  in  mind,  giving 
\ou  easy  access  to  integrated  communications, 
database  and  I.  VIM  solutions?  And  the  next 
version.  ( )S/2  2.0.  w ill  soon  oilier  even  more. 

OS/2  2.0  is  being  designed  to  he  easier  to 
install  as  well  a-  provide  a better  DOS  than 
I )( )S.  a better  \\  indows"  than  W indows,  and  a 
better  ( )S/2  than  OS/2  operating  environment. 
Its  also  being  designed  to  let  you  run  OS/2, 

I H )S  and  \\  indows  applications  simultaneously, 
w lilt  more  available  memory  and  access  to  a 
broad  range  of  applications  created  lor  those 
environments. 

In  Fact,  even  the  price  is  an  innovation. 

Vet  now  and  you  can  buy  OS/2  1.3  SK  for  just 
$00.  if  win  own  IRM  DOS?*  If  not,  you  can 
hu\  ( )S/2  1 .3  SI  . at  the  new  low  price  of  $150. 
Kither  wav.  volt'll  he  eligible  to  get  an  upgrade 
to  ( )S/2  2.0  upon  release,  at  no  extra  charge. 

To  order  < >S/2  1.3.  c all  I 800  342-6672+  or 
contact  vour  IliVI  Authorized  Remarketer  or 
IRM  marketing  representative.  Reeause  its 
time  to  stop  reaching  limits,  and  start  rising 
above  them. 
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faster  engines.  It  has  only  a single  paper 
cassette  where  competing  designs  have 
two.  And  the  separate  controller  in  a com- 
puter case  takes  up  an  unnecessary  amount 
of  extra  real  estate.  Even  if  you  need  the 
typeset-quality  output  the  Printware  Pro- 
Ill  can  produce,  you  can  easily  find  better 
values  elsewhere. 
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Printware  Inc.,  1385  Mendota  Heights  Rd., 
St.  Paul,  MN  55120;  800-456-1616, 612- 
456-1400. 

Printware  Pro-Ill 

List  Price:  $17,990;  4MB  RAM  upgrade 
(32MB  RAM  maximum),  $490;  105MB 
hard  disk,  $1 ,350;  21 0MB  hard  disk, 
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$2,225;  legal-size  paper  cassette,  $179; 
A3-size,  A4-size,  B4-size,  and  B5-size 
paper  cassettes,  $1 79  each;  face-down 
tray,  $590;  large-capacity  paper  cassette, 
$2,990;  second  paper  cassette,  $1 ,1 90; 
ICL,  $2,000. 

Standard  Warranty:  90  days  on  parts  and 
labor. 

Dimensions  (HWD):  44  x 23  x 1 3 inches. 
Weight:  142  lbs. 

Emulations:  Printware  Printstyle 
PostScript  interpreter. 
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QMS  INC. 

QMS  PS-2000 

by  M.  David  Stone 

The  $15,995  QMS  PS-2000  with  its  20- 
page-per-minute  Ricoh  M20  engine  earns 
gold  stars  in  the  shared  laser  department 
for  power  plus  a whole  lot  more.  With 
high-capacity  and  duplexing  options  (al- 


lowing for  1,500  sheets),  B-size  print  ca- 
pability, a large  buffer,  an  optional  exter- 
nal or  internal  hard  disk,  auto-sensing 
across  its  parallel,  serial,  AppleTalk,  and 
optional  Ethernet  interfaces,  and  both 
Adobe  PostScript  and  HP  PCL  4,  this  is 
one  printer  that  will  handle  just  about  any- 
thing your  network  can  dish  out. 

PRICEY  BUT  LOADED 

The  high-end  label  applies  to  price,  too. 
As  tested,  complete  with  its  high-paper- 
capacity  and  duplexing  option,  the  unit 
costs  $19,490  ($15,995  base  price,  plus 
$3 .495  for  the  high-capacity  duplexing  op- 
tion). Clearly,  you  won't  see  this  printer 
on  the  home  shopping  channel  any  time 
soon.  Yet  if  the  choice  is  between  the  PS- 
2000  and  15or  20  desktop  printers,  the  PS- 
2000  could  qualify  as  a bargain. 

Much  of  the  PS-2000’s  price  stems 
from  its  paper-handling  features.  These 
core  capabilities  of  the  Ricoh  engine  in- 
clude two  250-sheet  input  cassettes,  two 
750-sheet  facedown  output  trays,  and  a 
straight-through  output  tray  for  heavy- 
weight paper.  The  $3,495  high-capacity 
option  adds  a 1 ,000-sheet  input  cassette, 
along  with  duplexing. 


Some  of  our  special  feati 

✓ True  multi  tasking 

✓ Customize  your 
checks  and  reports 

✓ View  reports  on 
screen  or  print  them 

✓ Unique  match  code 
search  system 

✓ 30  day  free  customer 
support 

✓ Database  compatible 
with  all  other  WIN  Lin 
products 


WIN  Line  Quick  (50QU) 


File  Edit  Reports  Closing  Base  Info  Company  Info 

Get  your  finances 
under  control  QUICK 

Take  the  most  frequently  used 
personal  finance  package,  add: 

✓ Quite  a few  solid  accounting  features 

✓ A bullet  proof  upgrade  path 

✓ Total  integration  with  other  WIN  Line ™ modules 

✓ The  convenience  and  the  intuitive  approach  of 
MS-WINDOWS™ 

and  you  get 

WIN  Line ™ QUICK 

for  the  unbeatable  price 

Take  WIN  Line ™ QUICK  for  a 
30  day  no  risk  test  drive 
with  your  actual  data 


cm  Tel.:  (412)  833-3312"  Fax.:  (412)  833-5227 

WIN  Lin*  irMwntA  si  MESONC 


To  order  or  for  more  info  call 

1 -800-444-MESO 

or  fax  your  Inquiry  / Order 
(412)  833-5227 


Our  products  grow  with  your  needs  - 
inquire  about  high  end  WIN  Line ™ modules. 

MESONIC^ 

Industrial  Rlv/H  Rathal  Park  PA  IK  109 
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fah  Highest  Quality  Output, 
Compatibility,  Reliability, 
and  Affordable! 


KYOCKRA  F-800A 

Most  Affordable 
KYOCERA  Laser  Printer 
8 pages  per  minute 
25,000  pages  per 
month  duty  cycle 


KYOCERA  F-1000A  — 

Heavy  Duty  Desktop 
10  pages  per  minute 
30,000  pages  per 
month  duty  cycle 


KYOCERA  F-2000A 

Budget  Minded 
Workgroup  Printer 
10  pages  per  minute 
30,000  pages 
per  month  duty  cycle 


KYOCERA  Q-8010 

Shared  Workgroup 
“PostScript* 
Compatible  Printer 
10  pages  per  minute 
30,000  pages  per 
month  duty  cycle 


KYOCERA  F-5000A 

CAD/C  A M/CAE 

“Chcckplotting” 

Powerhouse 

11  x 17  ledger,  legal, 

letter  paper  sizes 

40,000  pages  per 

month  duty  cycle*  * 


KYOCERA  1800A 

Price/Performance  Leader 
18  pages  per  minute 
50,000  pages  per 
month  duty  cycle 


KYOCERA  F-3000A  — 

Blazing  Speed 
Network  Printer 
18  pages  per  minute 
50,000  pages  per 
month  duty  cycle 


*All  tradenames  referenced  are  trademarks  or  registered 
trademarks  of  their  respective  companies. 

Kyoctra  Electronics,  Inc. 

100  Randolph  Road  908-560-3400 

Somerset,  NJ  08875  800-323-0470 


For  over  30  years,  KYOCERA  has  been  known  as  a 
technology  leader  who  always  puts  quality  first.  KYOCERA’s 
design  innovations  and  modern  manufacturing  efficiencies 
make  their  full  line  of  upwardly  compatible  page  printers 
price/performancc  leaders.  Call  us  for  the  name  of  vour 
nearest  KYOCERA  reseller.  800-323-0470. 


eg  KyocERa 
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MORE  FEATURES 

Features  include  such  niceties  as  the  option 
to  designate  a particular  input  cassette  for  a 
given  print  job,  letting  you  keep  different- 
size  paper  in  each  bin  or  chain  the  cassettes 
together.  You  can  also  designate  an  output 
tray  for  each  print  job,  so  you  might  have 
two  different  departments,  each  printing  to 
its  own  bin.  Within  the  cassettes,  each 
print  job  is  offset  somewhat  from  the  one 
before  so  you  can  more  easily  find  the  out- 
put you're  looking  for. 

Yet  another  useful  feature  is  that  each 
input  cassette  can  handle  several  paper 
sizes.  As  shipped,  one  is  designed  for  let- 
ter- or  legal-size  paper  and  the  other  for  let- 
ter-, legal-,  or  ledger-size.  The  high-ca- 
pacity cassette  can  handle  A5-  to  legal-size 
paper.  The  only  notable  oversight  is  the 
absence  of  any  way  to  print  envelopes. 

The  features  list  continues  with  func- 
tions such  as  automatic  jam  recovery, 
which  is  the  ability  to  reprint  a jammed 
page  automatically  and  continue  with  the 
print  job;  also  consider  the  built-in  printer- 
sharing features.  The  unit  includes  paral- 
lel, serial,  and  AppleTalk  ports,  and  you 
can  attach  computers  to  each  of  these.  The 


QMS  PS-2000 


200i BETTER 


^3  |Q  ^3 


Shared  laser  scores 


In  Short:  The  $15,990  QMS  PS-2000 
offers  enough  features  to  fulfill  anyone's 
wish  list,  including  a 20-ppm  engine, 
heavy-duty  B-size  paper  handling,  Adobe 
PostScript,  HP  PCL  4,  auto-sensing,  a 
500-sheet  capacity  (expandable  to  1 ,500 
sheets),  a 25-MHz  MIPS  3000  RISC 
processor,  a built-in  print  buffer  for  spool- 
ing multiple  print  jobs,  and  the  fastest 
laser  performance  this  year. 
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printer  will  automatically  sense  activity  on 
any  port  and  accept  the  print  job.  You  can 
get  an  optional,  high-performance  TCP/IP 
Ethernet  interface  for  $ 1 ,995 . 

HARD  DISKS  AND  AUTO-SENSING 

Far  more  significant  is  the  PS-2000's  built- 
in  buffer,  which  puts  most  printer-sharing 
devices  to  shame.  The  unit  can  buffer  print 
jobs  both  to  memory  and  to  its  optional 
hard  disk,  even  as  it’s  processing  other 
print  jobs  with  its  25-MHz  MIPS 
R3(XXMrased  controller.  The  basic  memo- 
ry is  substantial  at  8MB  and  is  upgradable 
to  12MB  for  $495  or  16MB  for  $995.  The 
optional  SCSI  hard  disks  include  a 40MB 
internal  disk  for  $995,  a 120MB  internal 
disk  for  $1,795,  a 20MB  external  disk  for 
$995,  and  a 40MB  external  disk  for 
$1,495.  With  buffering  capabilities  like 
this,  you'll  have  to  work  hard  to  overrun 
the  printer’s  capacity.  The  hard  disk  can 
also  store  soft  fonts. 

Another  important  capability  is  ESP 
mode,  an  auto-sensing  feature  that  lets  the 
PS-2000  automatically  switch  emulation 
modes.  Both  Adobe  PostScript  and  PCL  4 
are  standard,  as  is  HPGL  and  the  CCITT 
Group  IV  data  compression  format.  DEC 
LN03  is  available  as  part  of  a $ 1 ,995  DEC- 
net  option. 

You  can  force  the  printer  into  any  emu- 
lation mode,  but  in  ESP  mode  it  monitors 
the  data  stream  and  adjusts  itself  automati- 
cally. This  auto-sensing  feature  is  not, 
however,  100  percent  accurate,  as  we  dis- 
covered on  one  of  our  output  tests.  While 
using  the  PostScript  emulation,  we  set  the 
printer  to  the  IBM  high-order  character 
set,  which  it  couldn’t  handle.  But  our  test 
sent  this  character  set  without  an  identify- 
ing string  (most  print  jobs  will  have  an 


identifier  preceding  the  data  that  tells  the 
printer  which  emulation  the  data  is  using). 
Had  the  string  been  there,  the  PS-2000 
would  have  recognized  it  and  used  it  to 
switch  to  the  proper  emulation. 

LOOK!  UP  IN  THE  SKY . . . 

Aside  from  this  minor  flaw,  the  PS-2000 
performed  heroically  on  PC  Magazine 
Labs'  tests.  It  was  the  fastest  shared  laser 
printer  on  the  text  speed  tests  in  both  Ado- 
be PostScript  and  PCL  emulations,  scoring 
17.1  ppm  on  the  PostScript  text  and  1.6 
graphics  pages  per  minute  on  graphics, 
while  producing  17.2  ppm  in  PCL  text 
mode  and  2.9  gppm  (second  only  to  the 
HP  LaserJet  IUSi)  in  graphics  mode. 

As  you  might  expect,  the  PS-2000  is 
physically  similar  to  a free-standing  office 
copier.  The  tested  unit  came  with  a warn- 
ing that  it  should  be  installed  by  a techni- 
cian, whom  QMS  provided.  However,  the 
standard  housekeeping  tasks,  such  as  add- 
ing toner,  are  simple  and  straightforward. 
QMS  provides  on-site  service  for  the  90- 
day  warranty  period. 

On  our  tests,  the  QMS  PS-2000  lived 
up  to  its  promises,  with  blazing  speed,  out- 
standing print  quality,  and  a host  of  net- 
work-enhancing  features  such  as  auto- 
sensing, super  high-capacity  duplexing, 
and  multiple  interfaces.  With  the  intelli- 
gent design  and  superb  execution,  if  you 
need  a heavy-duty  shared  printer,  this  is 
the  one  to  get. 
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QMS  Inc.,  One  Magnum  Pass,  P.O.  Box 
81250,  Mobile,  AL  36689;  800-523-2696, 
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f you  have 
upgrades  in  mind 
and  you’re  sure 
you  don’t  need 
PostScript,  Sharp 
has  a selection 
of  font  cartridges. 


205-633-4300. 


EDITORS'  CHOICE 


QMS  PS-2000 

List  Price:  $1 5,995;  4MB  RAM  upgrade, 
$495;  8MB  RAM  upgrade,  $995;  40MB 
Internal  SCSI  hard  disk,  $995;  1 20MB 
internal  SCSI  hard  disk,  $1 ,795;  20MB 
external  SCSI  hard  disk,  $995;  40MB 
external  SCSI  hard  disk,  $1 ,495;  duplexing 
high-capacity  option,  $3,495;  DECnet  with 
DEC  LN03  emulation,  $1 ,995;  TCP/IP 
Ethernet,  $1,995. 

Standard  Warranty:  90  days  on  parts  and 
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labor,  with  on-site  sen/ice  from  QMS. 
Dimensions  (HWD):  28  x 37  x 26  inches. 
Weight:  187  lbs. 

Emulations:  Adobe  PostScript,  HPGL,  HP 
PCL  4. 
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Sharp  JX-9700 

by  John  R.  Quain 


If  you  thought  buying  a shared  laser  printer 
meant  finding  an  extra  cubicle,  think 
again.  The  16-page-per-minute  $3,395 
Sharp  JX-9700  uses  only  1 1 by  16  by  17 
inches  of  desktop  space.  The  JX-9700’s 
internal  paper  cassette  can  handle  only  250 
sheets,  and  the  printer  doesn’t  offer  all  the 
sophisticated  multiuser  features  that  larger 
lasers  reviewed  in  this  issue  include,  but  its 
14.7-ppm  tested  text  speed  and  five  emula- 
tions make  it  a solid,  inexpensive  printer 
for  small  workgroups.  Although  dealer 


and  mail-order  discounts  are  difficult  to 
gauge,  price  reductions  on  other  laser 
printers  from  Sharp  Electronics  Corp.  in- 
dicate that  buyers  may  see  discounts  of  30 
percent  or  more  on  the  JX-9700. 

For  six  years.  Sharp  has  produced  laser 
printer  engines  for  other  companies,  and 
since  1988,  it  has  also  been  marketing  its 
own  laser  printers.  Consequently,  this 
year's  printer  issue  includes  Sharp’s  top- 
of-the-line  JX-9700  and  the  $3, 149  TI  mi- 
croLaser XL  PS35.  Both  use  Sharp’s  16- 
ppm  JX-97  laser  engine  and  the  same  basic 
chassis.  Texas  Instruments,  however,  of- 
fers its  own  controller  as  well  as  a Post- 
Script option.  Sharp  supplies  neither  a 
PostScript  option  nor  an  AppleTalk  inter- 
face. 

OPTIONS  AND  FEATURES 

If  you’ve  got  upgrades  in  mind  and  you’re 
sure  you  don't  need  PostScript,  Sharp  does 
have  a selection  of  memory  cards,  font  car- 
tridges, and  paper-handling  options.  The 
JX-9700  conies  with  1MB  of  memory, 
and  proprietary  memory  card  upgrades, 
ranging  in  price  from  $379  for  1MB  to 
$1,699  for  4MB,  are  available.  The  JX- 
9700  also  has  two  proprietary  slots  for  font 


or  your  simplest'  Master  Switch,  the  Intelligent  data  switch  from  Rose  Electronics,  can  handle  it 
The  Master  Suitcb  series  Is  so  versatile  and  sophisticated,  peripheral  sharing  becomes  easy. 


Anyone  who  appreciates  casc-ofopention  and 
technologically-advanced  capabilities  knows  the 
Master  Switch  is  the  right  choice.. .for 
sharing  printers,  plotters,  modems,  and 
any  device  with  a serial  or  parallel  port. 
Here’s  why: 


• Any  combination  of  serial  or  parallel  ports 

• Easy  selection  of  peripherals 

• User-expandable  memory  up  to  4 megabytes 

• Simultaneous  access  to  ail  devices 

• Rated  ‘fastest  switch'  by  PC  Magazine 

• Advanced  features  include  job  queue,  port 
contention,  data  collection,  job 

control  menu,  initialization  strings, 
popup  menus,  and  many  more 
• Complete  technical  support; 
one-year  warranty 

The  Low-Cost  IAN  Alternative 
With  our  MasterNet  software,  the 
Master  Switch  provides  many  convenient 
LAN  functions,  such  as  E-mail,  file  transfer, 
and  directory  access. 


Designed  and  manufactured  in  the  USA.  Field-proven 
in  thousands  of  applications.  The  Master  Switch 
answers  any  peripheral  sharing  challenge.  Choose  the 
intelligent  data  switch  that  handles  your  most 
complex  needs,  yet  is  easy  to  set  up  and  operate... 
choose  Master  Switch. 


gVROSE 

ELECTRONICS 

(800)333-9343 

FAX  (713)  933-0044  • (713)933-7673 
P.O.  Box  742571  • Houston,  Texas  77274 

Call  for  complete  information  and  our 
catalog  of  Switching  and  Sharing  Solutions. 
Dealer  inquiries  welcome. 


Give  Us  Your  Toughest  Peripheral 
Sharing  Problem 
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cartridges  to  augment  its  standard  Courier 
and  Line  Printer  typefaces.  Sharp  sells  a 
variety  of  font  cards  priced  from  $195  to 
$275. 

The  standard  250-sheet  cassette  of  the 
JX-9700  can  handle  letter-  or  legal-size  pa- 
per. However,  if  you  intend  to  share  this 
printer,  purchasing  Sharp's  optional  $479 
500-sheet  feeder,  which  fits  neatly  under 
the  printer,  would  be  a wise  investment. 
An  optional  40-envelope  cassette  is  avail- 
able at  the  same  price.  For  unwieldy  print 
tasks,  such  as  transparencies  and  heavier 


Sharp  JX-9700 


Shared  laser  scores 


In  Short:  A small-footprint  laser  founded 
on  Sharp  Electronic  Corp.'s  16-ppm 
engine,  the  $3,395  Sharp  JX-9700  of- 
fers rapid  HP  PCL  4 printing  and  high- 
quality  output  for  those  with  limited  space 
and  modest  finances.  It  lacks  advanced 
shared  features,  contains  only  a 250- 
sheet  paper  capacity,  and  offers  no 
PostScript  options. 

The  Sharp  JX-9700  does  not  have  a Post- 
Script mode. 
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paper  weights  (up  to  34  pounds),  there’s  a 
front  paper  slot  that  will  automatically 
override  the  cassette  feeder  when  paper  is 
inserted  by  hand. 

Setting  up  and  replacing  the  JX-9700's 
three  consumables — toner  ($89),  photo- 
conductor drum  ($199),  and  developer 
cartridge  ($269,  with  toner) — are  uncom- 
plicated. 

When  first  unpacked,  the  Sharp  JX- 
9700  has  the  photoconductor  drum  and  de- 
veloper cartridge  already  installed.  To  re- 
place these  consumables,  all  the  user  has  to 
do  is  install  the  toner  and  developer. 
Thankfully,  this  is  a simple  operation  and 
one  that  can  be  performed  without  wearing 
gloves. 

Sharp  rates  the  JX-9700’s  cost  per  page 
at  2.7  cents,  less  than  the  3 cents  per  page 
of  many  personal  printers  but  more  than 
the  HP  LaserJet  IllSi's  2 cents  per  page. 
The  recommended  page-per-month  duty 
of  the  JX-9700  is  conservatively  rated  at 
15,000  copies. 

OPERATION  AND  PERFORMANCE 

Contributing  to  the  JX-9700’s  ability  to 
serve  several  masters  is  its  eight-button 
control  panel  and  16-character  LCD.  An 
easily  understood  series  of  menus  allows 
users  to  reset  most  functions  quickly,  in- 
cluding communications,  emulations, 
fonts,  symbol  sets,  slashed  zero,  and  paper 
sources.  The  congenial  control  panel 
meant  that  changing  the  printer's  setup  for 
PC  Magazine  Labs’  tests  took  us  only  a 
few  seconds. 

In  its  default  HP  LaserJet  Series  II  emu- 
lation, the  JX-9700  produced  a top  text 
speed  of  14.4  ppm,  less  than  its  rated  16 
ppm  but  better  than  many  comparably  rat- 
ed machines.  Our  graphics  test,  performed 
in  the  same  mode,  slowed  the  paper  rate 
down  to  an  unremarkable  2.1  graphics 
pages  per  minute. 

The  Sharp  JX-9700  remained  unper- 
turbed by  PC  Labs'  HP  PCL  4 torture  test, 
and  even  though  bitmapped  curves  ap- 
peared slightly  rougher  than  those  pro- 
duced by  genuine  LaserJets,  the  Sharp  JX- 
9700’s  print  quality  is  still  superior  to 
many  HP  emulators. 

Compared  with  more-expensive  shared 
laser  printers  from  competing  companies 
such  as  Hewlett-Packard  Co.,  Kyocera 
Unison  Inc. , and  QMS,  the  Sharp  JX-9700 
is  short  on  multiuser  communications  fea- 
tures. It  includes  a Centronics  parallel  port 
and  a 19.2-bpi  RS-232C  serial  port,  but  it 


ompared  with  more- 
expensive  shared  laser 
printers  from  Hewlett- 
Packard,  Kyocera 
Unison,  and  QMS, 
the  JX-9700  is  short 
on  multiuser 
communications 
features. 


does  not  offer  simultaneous  operation  of 
both  interfaces,  nor  does  it  allow  input 
auto-sensing.  Sharp  does  include  a free 
TSR  utility  to  switch  the  printer’s  emula- 
tion remotely.  But  unlike  HP’s  LaserJet 
IllSi,  for  example,  Sharp  doesn’t  offer 
Ethernet  or  Token-  Ring  options  to  operate 
the  printer  as  a network  node. 

Although  the  Sharp  JX-9700  doesn’t 
deliver  all  the  user-sharing  options  of  larg- 
er, pricier  printers,  it  does  offer  quick, 
quality  printing  for  offices  that  must  recon- 
cile themselves  to  limited  space  and  limit- 
ed budgets.  Sharp  supports  the  JX-9700 
with  a one-year  parts-and-labor  warranty 
as  well  as  a toll-free  tech  support  line  for 
end  users. 


FACT  FILE 


Sharp  Electronics  Corp.,  Sharp  Plaza, 
Mahwah,  NJ  07430;  800-732-8200, 201  - 
529-9600. 

Sharp  JX-9700 

List  Price:  $3,395;  1 MB  RAM  upgrade, 
$379;  1 ,5MB  RAM  upgrade,  $519;  2.5MB 
RAM  upgrade,  $929;  4MB  RAM  upgrade, 
$1 ,699;  HP-UV-equivalent  font  cartridge, 
$250;  HP-Z-equivalent  font  cartridge, 
$275;  additional  font  cartridges,  $1 95  each; 
500-sheet  paper  cassette,  $479; 
executive-size  paper  cassette,  $69; 
invoice-size  paper  cassette,  $69;  envelope 
cassette,  $479; 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  1 1 x 1 6 x 1 7 inches. 
Weight:  52  lbs. 

Emulations:  Diablo,  Epson  FX,  HP  PCL  4, 
IBM  Graphics  Printer,  IBM  Proprinter. 
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THE  X-12  INTRODUCTION 


THE  IMAGE  GROUP 

J.Itrfi/.  Vid  p.m. 


One  of  these  proposals  will  be  left  in  the  dust. 


You’ve  spent  months  on  a proposal,  complete  with  text,  photos 
and  computer  generated  material.  With  a 
(ianon  Color  Laser  Copier,  you  can  be  sure 
your  work  will  go  the  distance. 

A Canon  Color  Laser  Copier  not  only 
produces  the  world’s  best  digital  color  copies 
and  transparencies.  It  also  takes  color  copying 
into  a new  dimension  with  a choice  of  digital  connectivity  solutions 
for  computer  applications. 

When  configured  with  an  IPU,  your  workstation 
or  personal  computer  can  take  advantage  of  24-bit 
full-color  printing.  And  since  an  IPU  is  a 


Canon 

COLOR  LASER  COPIERS 


bi-directional  image  controller,  you  can  make  maximum  use  of  the 
copier’s  continuous-tone  color  scanning  and  printing  functions. 

Or,  with  a PS-IPU,  the  copier  can  serve  as  a uni-directional 
color  laser  printer  for  computers  or  workstations 
which  support  the  Post- 
Script™ language. 

(ianon  Color  Laser 
Copiers.  If  you  think  you 
can’t  afford  one,  maybe  you 
can’t  afford  to 


be  without  one.  For  more  information,  call 
1-800-OK-CANON. 
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TEXAS  INSTRUMENTS  INC. 

TI  microLaser 
XL  PS35 

by  John  R.  Quain 

Laser  printers  with  different  vendor  ban- 
ners often  use  the  same  engine.  Consider 
Texas  Instruments’  TI  microLaser  XL 


PS35.  This  $3,149  Adobe  PostScript 
printer  uses  the  16-page-per-minute-rated 
Sharp  Electronics  Corp.  laser  engine  and 
the  11-  by  16-  by  17-inch  small-footprint 
chassis  featured  on  the  $3,395  Sharp  JX- 
9700.  The  microLaser  XL  distinguishes  it- 
self by  containing  its  own  controller  and 
Adobe  PostScript,  all  for  less  money 
(Sharp  doesn’t  even  offer  a PostScript  up- 


BUILD  TO  SUIT. 


Flow  Charting"  3 

Now,  you  can  create,  update  and  print 
presentation-perfect  flowcharts  to  your 
specifications -in  no  time! 

Quick  to  master  and  a snap  to  use. 

Patton  & Patton's  flowcharting  software  is  the 
standard  of  both  large  and  small  businesses 
around  the  world— and  is  available  through 
all  major  software  dealers. 

See  your  dealer  today!  Or,  for  a 
"live’,’  interactive  demo  disk,  call: 

800-525-0082,  ext  2311. 

International:  408-77B-6557,  ext.  231 1 . Excellence  in  charting  the  flow  of  ideas! 

Works  on  IBM  & 100%  compatible  PC’s,  supports  CGA/EGA/VGA  and  over  150  dot  matrix  and  laser  printers. 
With  multiple  print  densities  and  10  font  sues.  Creates  mufti-page  charts,  portrait  or  landscape,  on 
most  standard  paper  sizes.  Mouse  or  keyboard  controlled. 

IBM  it  a ragliiarad  trademark  ol  International  Business  Machinal  Corporation. 
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grade).  Dealer  discounts  of  up  to  30  per- 
cent will  doubtless  tempt  PostScript  fol- 
lowers to  the  TI  camp. 

SHARP  SIMILARITIES 

In  its  standard  configuration,  the  micro- 
Laser XL  comes  with  1 ,5MB  of  memory, 
35  scalable  PostScript  fonts,  and  an  HP 
LaserJet  II  emulation  (with  Courier  and 
Line  Printer  fonts).  Though  it  includes  the 
two  most  pervasive  and  powerful  laser 
printer  emulations  (HP  and  PostScript), 
the  standard  configuration  lacks  the  back- 
ward-compatibility  of  Sharp’s  four  addi- 
tional dot  matrix  emulations  and  includes 


only  one  Centronics  parallel  port  and  no 
serial  port.  Diablo,  Epson  FX,  and  IBM 
Proprinter  emulation  cards  are  available 
from  TI  for  $135  each.  Our  test  unit  in- 
cluded the  $100  AppleTalk  interface  and 
$35  RS232C  serial  port  (19.2  kilobits  per 
second)  options. 

By  necessity,  the  microLaser  XL  uses 
the  same  three-part  consumable  system 
(toner,  developer,  and  photoconductor 
drum)  and  has  the  same  paper-handling 
abilities  as  the  Sharp  JX-9700,  including 
the  internal  250-sheet  (letter  or  legal  size) 
paper  cassette.  The  microLaser  XL’s  con- 
trol panel  also  uses  a similar  16-character 
LCD  and  menu  system  to  set  printer  pa- 
rameters such  as  emulation  and  port 
selection. 


he  TI  microLaser  XL 
lacks  the  backward 
compatibility  of 
Sharp’s  dot  matrix 
emulations. 
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Adobe  and  tostScript  are  registered  trademarks  of  Adobe  Systems  Incorporated  and  are  registered  in  the  U.S. 


Twice  as  fast  as  traditional  printers,  the  Kodak  Ektaplus  7016 
printer  can  make  you  at  least  twice  as  productive. 

It  maintains  fast,  high-quality  throughput,  even  when 
printing  Adobe  PostScript  language.  It  helps  you 
get  more  done  in  a day. 


THE  PLUS  IS  16PPIW 


THE  PLUS  IS  DOS/MAC 
COMPATIBILITY. 

Introducing  the  Kodak  Ektaplus  7016  printer. 

Equipped  with  Adobe  PostScript 
language/Appletalk  interface  options, 
it  can  support  both  DOS  and 
Macintosh  computers  simultaneously! 
Configure  it  with  four  ports, 
and  it  can  support  up  to  four 
users,  or  even  four  networks. 
Six  emulations  make  it  an 
ideal  shared  printer  for  any 
work  group. 


PLUS  IS  A COPIER. 

Imagine  the  convenience  ot  having  a built-in 
copier  for  those  frequent  one-  or  two-copy 
jobs!  The  Kodak  Ektaplus  7016  printer 
comes  standard  with  a 6 pages-per-  r 

minute  convenience  copier  that  />L 

keeps  everybody  on  the  job 
instead  of  on  the  run.  For  the 
name  of  the  dealer  neart 
call  1 800  344-0006,  Ext. 


GET  NONSTOP 
SYSTEMS 
INFORMATION 
— AND  2 DISKS 

FREE! 


1-800-289-0429 
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PC  MAGAZINE  is  the  one  publica- 
tion you  can  trust  to  keep  you  up-to- 
date  on  the  latest  developments  in  the 
ever-changing  world  of  computing. 


Subscribe  now  to  make  sure  you  don’t 
miss  a single  product  report  or  produc- 
tivity-enhancing tip. 


■ One  year  (22  issues)  for  S29.97. 

SAVE  54%. 


■ Two  years  (44  issues)  for  $49.97. 

SAVE  62%. 


Please  add  $32  per  year  lor  postage 
outside  the  U S..  U.S.  currency  only 
Canadian  GST  included  Please  allow 
30  days  for  delivery  Disks  will  be 
shipped  upon  payment. 


And  if  you  order  now,  you’ll  also  get 
our  exclusive  2-DISK  “BEST  OF 
PC  MAGAZINE’S  UTILITIES”— 
FREE  with  your  paid  subscription! 


Don’t  delay.  Call  toll-free  today  to 
claim  your  savings  and  FREE  “BEST 
OF  PC  MAGAZINE’S  UTILITIES!" 


Primavera  Project  Planner®  4.1  works  like  you  think.  Visually.  Graphically. 
Intuitively.  As  quickly  as  "pop",  "click",  "zoom"!  Keeping  you  in  touch  with  the 
big  picture  while  giving  you  instant  access  to  all  the  details. 

Create  an  activity?  Point,  click-click.  Define  a relationship?  Two  clicks  and 
done.  Updates?  Double  click  and  enter  progresss.  P3®4. 1 gives  you  copy,  cut  and 
paste,  group  and  mark,  and  dozens  of  other  powerful  scheduling  tools. 

Now,  the  world's  best  high-performance  project  management  software  is  even 
easier  to  use,  and  offers  more  capability.  And  it's  available  now,  running  under  DOS. 

See  Primavera  Project  Planner  4.1  in  action.  Call  1-800-423-0245  today  for  your 
FREE  video  demo.  i 

PRIMAVERA  SYSTEMS,  INC. 

Project  Management  Software 

TWo  Bala  Plaza  • Bala  Cynwyd.  PA  19004  • (215)  667-8600  • FAX:  (215)  667-7894 


Primavera  introduces  some  important 
new  project  management  terminology. 
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SHARED  LASERS 


PERFORMANCE  SURPRISE 

The  microLaser  XL  turned  in  marginally 
faster  speeds  than  the  identically  powered 
Sharp  JX-9700.  In  PCL,  the  microLaser 
XL  delivered  14.7  ppm  on  the  text  speed 
test  and  2.6  graphics  pages  per  minute  on 
the  graphics  speed  test.  Print  quality  was 
comparable  with  the  Sharp  JX-9700’s  out- 
put, but  T1  also  offers  all  the  enhancements 
of  PostScript.  Using  that  option  will  im- 
prove the  look  of  documents  and  graphics 
and  will  slow  the  printer  only  slightly,  to 
14.6  ppm  and  0.6  gppm. 

A persistent  “Cover  Open”  message 
initially  thwarted  the  microLaser  XL’s 
printing  efforts  on  our  tests.  According  to 
TI,  a mechanical  part  in  subsequent  mod- 
els should  correct  the  problem.  Current 
owners  can  have  the  new  part  installed  on- 
site by  contacting  TI  or  can  take  the  printer 
to  an  authorized  service  center. 

If  you’re  looking  for  a fast  HP-emula- 
tion-only  laser  printer,  TI  offers  the  micro- 
Laser XL  in  a basic  XL  configuration  with 
512K  for  just  $2,399.  Do  35  PostScript 
fonts  sound  excessive?  TI  also  sells  the 


TI  microLaser  XL  PS35 


Shared  laser  scores 

In  Short:  Built  on  the  1 6-ppm  Sharp  JX- 
97  engine,  the  $3,149  TI  microLaser  XL 
PS35  offers  the  advantage  of  more  speed 
than  the  Sharp  JX-9700  printer  and  in- 
cludes Adobe  PostScript— for  less 
money.  As  a shared  printer,  it  will  not  ac- 
commodate simultaneous  multiuser  com- 
munications. but  for  the  price  and  size  it 
should  appeal  to  small  businesses. 
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he  TTs  options  are 
less  expensive 
than  Sharp’s, 
including  the 
cost  of  consumables. 

microLaser  XL  PS17  (with  1.5MB)  for 
$2,799  with  only  17  fonts.  If  you  decide 
you  need  PostScript  after  buying  the  basic 
XL,  you  can  purchase  the  PS  17  upgrade 
for  $400  or  the  PS35  upgrade  for  $700 
(both  include  1 MB  of  memory)  and  install 
it  yourself.  In  addition,  this  fall  TI  expects 
to  ship  a $3,649  Turbo  model  of  the  micro- 
Laser XL  using  a RISC  processor  and  in- 
cluding HP  PCL  4,  PostScript  Level  2,  and 
2.5MB  of  memory. 

TTs  microLaser  XL  PS35  has  not  only 
the  same  16-ppm  engine  as  Sharp’s  JX- 
9700  but  also  its  shared-printer  limitations. 
It  can’t  manage  simultaneous  input  from 
different  users  or  perform  auto-sensing. 
Generally,  TTs  options  are  less  expensive 
than  Sharp’s  (1MB  of  memory  is  $239 
from  TI  and  $379  from  Sharp),  including 
the  cost  of  consumables,  lowering  TTs  es- 
timated cost  per  page  to  2.4  cents  versus 
Sharp’s  2.7  cents.  That  fact,  topped  with 
the  microLaser  XL  PS35’s  low  PostScript 
price  and  excellent  print  speed,  will  con- 
vince many  buyers  that  TI  has  improved 
on  a successful  design.  ■ 


FACT  FILE 


Texas  Instruments  Inc.,  Information 
Technology  Group,  R.O.  Box  202230,  ITG- 
9128,  Austin,  TX  78720;  800-527-3500. 

TI  microLaser  XL  PS35 
List  Price:  $3,149;  1MB  RAM  upgrade 
(4.5MB  maximum),  $239;  AppleTalk 
interface,  $100;  Hewlett-Packard  font 
cartridges,  $1 35  to  $205;  Diablo,  Epson 
FX,  and  IBM  Proprinter  emulation 
cartridges,  $1 35  each;  envelope  cassette, 
$345;  large-capacity  paper  cassette,  $345. 
Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  11x16x17  inches. 
Weight:  55  lbs. 

Emulations:  Adobe  Postscript,  HP  PCL  4. 
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Hassle-Free  Printer  Sharing 


Now.. .Serverjet  Technology  for  Any  Printer! 


You  loved  the  features  and  compact 
size  of  our  popular  Serverjet,  PC 
Magazine's  "favorite  solution  for  sharing 
LaserJets."  But  you  need  a solution  that 
will  work  with  any  laser,  dot  matrix  or 
other  standard  parallel  printer. 

It's  called  the  JetWay 7 

Stretch  up  to  hundreds  of  feet  of 
telephone-type  cable  from  your  PCs  to 
the  JetWay.  Plug  your  printer  cable 
into  the  JetWay  and  plug  in  the  power 
cord.  If  you're  tight  for  desktop  work 
space,  just  slap  the  video  cassette-sized 
JetWay  onto  the  side  of  your  printer. 

Then,  up  to  eight  people  can 
simultaneously  whooooosh  documents 
to  a printer  at  the  "jet  speed"  of  115,200 
baud  - for  less  than  $69  per  user. 

It's  that  easy.  Here  at  ASP,  we  call  it 
"hassle-free."  We  use  it  as  an  ingredient 
in  all  of  our  products. 


No  more  wandering  down  the  hall 
with  diskette  in  hand. 

Or  borrowing  someone  else's  printer. 
Or  wasting  time  waiting  to  print. 

The  JetWay  is  available  in  a variety 
of  models  with  up  to  4MB  of  buffer 
memory  to  spool  your  print  jobs. 

Take  off  with  a JetWay  and  watch 
your  productivity  soar! 

To  order  your  JetWay,  or  for  a FREE 
catalog  of  our  full  line  of  printer- 
sharing solutions,  call  ASP  at: 

800-445-6190 

International  408-746-2965 

=ASP 

ASP  COMPUTER  PRODUCTS.  INC. 

160  San  Gabriel  Drive,  Sunnyvale,  CA  94086,  USA 
Telephone:  408-746-2965  • Facsimile:  408-746-2803 


let  Way  and  Server  let  are  trademarks  of  ASP  Computer  Products.  Inc.  / LaserJet  is  a registered  trademark  of  Hewlett  Packard  Co. 
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It’s  new,  it’s 
and  it’s  at 


Five  ways  to  save  with  WordPerfect  for  Windows! 


L Upgrade  to  WordPerfect  8.1  17  FaceLift  for  Windows  C Microsoft  Windows  3JD/ 

for  Windows  Oe  (Special  Offer)  0*1 


i for  Windows 

Sm  $10  on  the  upgrade  every  WordPerfect 
user  has  been  looking  forward  to!  It  integrates 
the  familiar  features  of  WordPerfect  5. 1 with 
entirely  new  ones  that  take  advantage  of 
Microsoft  Windows  3.0.  Assign  commands 
and  macros  to  mouse-activated  icons  on  the 
new  ButtonBar.  Work  in  nine  documents  at 
once,  with  WYSIWYG  display  ! Hot-link  data. 
Use  the  new  Ruler  to  format  with  your  mouse. 
Import  and  export  to  previous  versions  and  to 
other  word  processors.  (Reg.  Egg  Price  will 
be  $89.99)  For  IBM  from  x 

WordPerfect.  VYU** 

Intro  Price  19 

Serial  number  and  title  page  of  your  current  WordPerfect  manual 
required  for  special  upgrade  pricing. 

gWbrdForflBCt  5.1 
• for  Windows 

Sm  $30  on  the  full  product,  for  those  new 
to  WordPerfect.  (Reg.  Egg  Price  will  be 
$319.99)  For  IBM  from 
WordPerfect. 

Intro  Price 


w 


17  FaceLift  for  Windows 
O*  (Special  Offer) 

Ask  your  store  Egg  or  1-800-EGGH1AD 
operator  how  you  can  get  these  13  high- 
quality,  scalable  fonts  with  your  purchase  of 
WordPerfect  for  Windows  (upgrade  or  full 
product)!  (Regular  Edition:  $79.99) 

For  IBM  from  Bitstream. 

Special  Offer  Price  9 

Price  not  valid  on  regular,  non-promotional  edition  of  FaceLift 
for  Windows. 

Grammatik  Windows 
A (WordPerfect  for  Windows 
■Ke  Special  Edition) 

This  Eggsclusive  special  edition  works  within 
WordPerfect  for  Windows  to  identify  more 
than  10,000  grammatical  errors  and  suggest 
changes.  And,  it’s  available  only  with  your 
purchase  of  WordPerfect  for  Windows 
(upgrade  or  full  product)  and  completed 
registration  form.  For  IBM  from  x— 
Reference  Software.  pi  Q99 

Special  Edition  Price JL9 

Reference  Software's  current  rebate  otter  on  Grammatik  Windows 
not  valid  on  this  special  edition  for  WordPerfect  for  Windows. 


i Logitflfth  MouseMan  ftnnfliA 

Save  $80  and  get  the  most  out  of  your  new 
WordPerfect  for  Windows  with  Microsoft 
Windows  3.0  and  a Logitech  Serial  or  Bus 
MouseMan.  These  prices  are  available  only 
with  purchase  of  WordPerfect  for  Windows 
(upgrade  or  full  product).  For  IBM  from 
Microsoft  and  Logitech.  ^ 

hui 


Windows  8.0  and 
ferial  MoaaoMan .. 


..$199.99 


Windows  8.0  and 


..$209.99 


*119" 

W 


Ask  about  our  Competitive  “Upgrade” 
to  WordPerfect  8.1  for  Windows! 

For  a limited  time,  current  users  of  Microsoft 
Word  for  Windows  can  move  into  WordPerfect 
for  Windows  for  jut  $189.99  with  this  special 
offer.  (Offer  eggspires  12/31/91.) 


IPS/2 

Try  VfordPerfect  for  Window?)  on 
our  Instore  IBM  PS/2  ocmputarel 


*2 yisoou^ 


Eggspress  Ordering! 

'-■oEwaul  Call  1-800-SGQHIAD  to  find 
the  Egghead  store  nearest  you, 
or  to  order  directly  using  our  “Eggspress 
Ordering”  service.  In  most  cases,  products 
are  shipped  within  48  hours! 


&ate^soprmte 

America’s  Software  Eggsperts. 


Prices  shown  are  available  at  retail  store  locations  and  through  1-800-EGGHEAO  in  retail  quantities  only  Corporate  discounts  and  payment  terms  do  not  apply  to  prices  shown  Discounts  taken  trom  regular  Egghead  prices  Some  intermediate  markdowns 
may  have  Been  taken  Sale  prices  not  good  in  combination  with  other  special  otters  unless  otherwise  staled  Not  responsible  tor  typographical  errors  Rainchecks  are  given  unless  advertisement  clearly  states  that  quantities  are  limited.  Product  availability 
may  be  affected  by  delays  in  shipping;  however,  we  will  always  do  our  best  to  satisfy  out  customers  Sale  prices  good  through  12/1 1/91 

01991  Egghead  Discount  Software.  Inc  *Egghead.'  Professor  Egghead.'  and  Egg  words  are  trademarks  ot  Egghead  Discount  Software  All  other  trademarked  product  and  company  names  are  the  property  ot  their  respective  trademark  holders 
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PostScript 


SOLID  INK  STAGES 
A COMEBACK 


All  nine  of  these  color 
PostScript  printers  deliver 
spectacular  four<olor 
output.  But  only  one  of 
them  lets  you  print  on 
plain  paper:  the  Tektronix 
Phaser  III  PXi.  It  uses 
solid  ink-an  old 
technology  with  a new, 
more  promising 
implementation. 


Once  considered  too  expensive  and  too  high-end  to  be 
reviewed  in  PC  Magazine,  color  PostScript  printers 
are  back  for  their  third  roundup  in  this  issue.  The  new 
aspects  are  lower  prices  than  ever  before,  more  play- 
ers, and  a new,  promising  technology:  solid  ink. 

Color  PostScript  printers  are  still  at  the  high  end  of 
the  printer  market,  but  they’re  much  less  expensive 
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than  they  were  two  years  ago  when  we 
first  looked  at  them  (“Color  Page  Print- 
ers: Affordable  at  Last,”  PC  Magazine. 
November  14,  1989).  At  that  time  we 
found  only  three  priced  under  $ 1 0.000.  At 
the  end  of  last  year,  we  looked  at  four 
color  PostScript  printers,  priced  between 
about  $8,000  and  $9,000  (“Color  Page 
Printers:  Putting  a Rainbow  on  Your 
Desk,"  December  25, 1990).  In  this  issue, 
we  review  nine  color  PostScript  printers 
between  about  $7,000  and  $13,000. 

What’s  more,  these  printers  produce 
dividends  for  corporate  art  departments 
and  graphics  service  bureaus  by  cutting 
the  cost  of  making  prepress  color  proofs 
and  color  transparencies  for  presentations. 
For  less  than  $1  per  page,  any  of  these 
printers  can  achieve  what  3M  Colorkey- 
ing does  for  about  $35.  And  in  preparing 
output  for  presentations,  they  bring  a bril- 
liance to  transparencies  that  you  won’t  get 
from  other  office  printers. 

Eight  of  the  nine  printers  reviewed 
here  use  thermal  wax  transfer  technology: 
the  CalComp  ColorMaster  Plus  6603PS, 
General  Parametrics  Spectra*Star  430, 
NEC  Colormate  PS  Model  40,  Oce  Graph- 
ics G5241-PS,  QMS  ColorScript  100 
Model  lOp,  Seiko  ColorPoint  PSX 
Models  4 and  14,  and  Tektronix  Phaser  II 
PXi.  The  ninth  printer,  the  Tektronix 
Phaser  III  PXi,  uses  a solid-ink  technol- 
ogy that  its  manufacturer  calls  "phase- 
change  printing.” 

HOT  WAX 

Thermal  wax  printers  melt  wax  from  a 
carrier  variously  called  an  ink  sheet,  trans- 
fer sheet,  or  ribbon,  and  press  it  against 
specially  treated  paper  or  transparency 
media  where  the  ink  solidifies.  The  Phaser 
III  PXi  works  more  like  a classic  ink  jet 
printer,  but  instead  of  spraying  an  ink 
based  on  a volatile  solvent  that  sets  through 
evaporation  or  absorption,  it  melts  a wax- 
based  ink  that  cools  and  hardens  onto  the 
printing  medium.  The  Phaser  III  PXi  has 
two  and  a half  advantages  over  thermal 
wax  machines:  It  can  use  plain  paper  (all 
thermal  wax  printers  require  treated  pa- 
per), it  can  print  nearly  to  the  edges  of 
each  sheet  (thermal  wax  printers  leave 
wide  margins),  and  sometimes — perhaps 
half  the  time — it  costs  less  per  page. 

Although  the  color  PostScript  printers 
produce  excellent  black-and-white  out- 
put as  well  as  color  printout  and  transpar- 
encies at  laser-printer  resolution  (300  dots 
per  inch),  for  everyday  use  these  printers 
are  no  substitutes  for  lasers.  Where  laser 


printers  keep  you  waiting  from  10  to  15 
seconds  per  page,  thermal  transfer  makes 
you  wait  about  22  seconds  for  a black- 
and-white  printout,  and  over  a minute  for 
a color  page.  That’s  because  each  of  the 
three  or  four  wax  colors  laid  on  the  print- 
out takes  a separate  22-second  pass  across 
the  printhead.  The  solid-ink  Phaser  III 
PXi  is  even  slower  (about  2 minutes  per 
page)  because  of  its  small,  mobile  print- 
head,  which  shifts  back  and  forth  dozens 
of  times  to  spray  ink  across  a full  sheet 
(about  66  times  for  letter-size  paper). 

Thermal  wax  printers  use  stationary 
printheads  as  wide  as  a printout,  and  both 
the  paper  and  page-wide  ink  sheets  move 
across  them . To  print  each  color,  the  print- 
head  melts  the  sheet’s  waxy  ink  from  an 
area  the  size  of  the  whole  page  being 
printed,  no  matter  how  much  image  is  to 
be  transferred.  And  once  a page-size  area 
of  the  sheet  is  used,  no  more  ink  can  be 
printed  from  it.  Consequently,  printing  a 
single  four-color  page  requires  four  full 
pages  of  ink,  no  matter  how  much  or  how 
little  of  each  color  is  printed.  That  makes 
the  process  far  more  expensive  than  laser 
printer  output  (plan  on  2.5  cents  for  a laser 
page  versus  around  60  cents  for  four- 
color  thermal  wax). 

SOLID  INK 

The  solid-ink  Tektronix  Phaser  III  PXi 
consumes  only  the  amount  of  ink  that  is 
sprayed  on  a page,  so  your  ink  costs  are 
lower  when  you  leave  vast  white  areas  on 
your  printouts.  But  the  Phaser  III  PXi’s 
inks  are  so  expensive  that  when  you  cover 
large  areas  with  ink  (for  example,  a page 
of  solid  color),  you’ll  pay  more  for  ink 
than  with  a thermal  wax  machine. 
Tektronix  says  that  typical  applications 
require  30  percent  coverage,  for  an  aver- 


age cost  per  page  of  25  cents  (including 
consumables  and  plain  paper) — less  than 
half  the  cost  of  thermal  wax  color  printers. 

Tektronix  is  not  the  first  company  to 
try  solid  ink.  The  Howtek  Pixelmaster 
(reviewed  in  the  issue  of  November  14, 
1989)  used  the  technology.  But  this  now- 
discontinued  machine  proved  disappoint- 
ing because  its  plastic-based  inks  hard- 
ened into  a sandpaper  texture  on 
paper — and  often  hardened  inside  the 
printhead,  causing  hard-to-clean  clogs. 
The  Phaser  III  PXi  printhead  uses  a novel 
new  design  to  eliminate  such  clogging 
and  incorporates  a “cold  fuser,”  a hard 
steel  roller  that  presses  the  soft  ink  flat.  It 
looks  almost  as  good  as  thermal  wax  output 
but  shows  slight  ink  ridges  every  sixth  of 
an  inch,  remnants  of  the  individual  passes 
of  its  printhead.  As  we  went  to  press, 
Dataproducts  Corp.  announced  a solid- 
ink  color  PostScript  printer. 

OFF  REGISTER 

One  problem  with  color  thermal  wax  print- 
ing is  registration.  The  paper  must  be 
rolled  past  the  printhead  for  each  color 
printed.  If  the  paper  slips,  the  result  is 
misregistration — rainbows  of  colors 
around  the  edges  of  lines  and  characters. 

Three-color  ribbons  mean  less  danger 
of  misregistration.  The  advantage  of  four- 
color  ribbons  lies  in  better  color  satura- 
tion and  tmer  blacks.  Where  three-color 
ribbons  create  an  approximation  of  black 
by  mixing  all  the  inks,  four-color  ribbons 
add  black  as  the  fourth  color.  This  elimi- 
nates the  need  to  overlay  the  three  inks 
where  black  is  desired,  and  it  produces  a 
truer  black — but  at  a higher  price  since 
you  are  using  an  additional  color  sheet. 

The  printers  attempt  to  minimize  reg- 
istration problems  by  using  elaborate 
mechanisms  to  keep  the  paper  from  slip- 
ping. Most  thermal  wax  printers  clamp 
the  paper  between  rubber  rollers.  The 
Tektronix  Phaser  printers  and  the  General 
Parametrics  Spectra*Star  430  wrap  it 
around  a drum  for  tighter  control.  The 
Phaser  III  PXi  virtually  eliminates  the 
problem  by  spraying  all  colors  from  its 
printhead  in  the  same  pass. 

One  side  effect  of  paper  clamping  is 
that  thermal  wax  printers  can’t  print  on 
the  part  of  the  paper  being  held.  Conse- 
quently, most  of  these  machines  are  nig- 
gardly in  terms  of  printed  area.  The 
Tektronix  Phaser  II  PXi,  for  instance, 
prints  an  area  only  8.1  by  8.8  inches  on 
8.5-  by  11 -inch  letter-size  paper.  Seiko 
Instruments  uses  the  sharpest  technology 
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p 


rinters 
COLOR  POSTSCRIPT 


CalComp  ColorMaster  Plus  6603PS 

r 

CalComp  6603  engine-based 
B-size  thermal  wax  transfer 
printer  with  PhoenixPage 
PostScript  compatibility.  Uses  £ 
RISC  processor. 


PS  TEXT  SPEED  0.9  ppm 
ONE  PAGE  OUT  76  sec. 

PS  GRAPHICS  SPEED  0.3  gppm 
PS  GRAPHICS  TIME  2 min.  54  sec. 


Editor:  a person  employ 
whose  business  it  is  to  sepj 
wheat  from  the  chaff  and 
that  the  chaff  is  printed 
Courier  Bold 
Palatino  Bold  Underlim 


General  Parametrics  Spectra*Star  430 


Sharp  JX-560G  engine-based 
thermal  wax  transfer  printer  with 
Pipeline  PostScript  compatibility. 
Uses  a RISC  processor. 


PS  TEXT  SPEED  0.8  ppm 
ONE  PAGE  OUT  74  sec. 

PS  GRAPHICS  SPEED  0.3  gppm 
PS  GRAPHICS  TIME:  3 min.  44  sec. 


Editor:  a person  employed 
whose  business  it  is  to  sepi 
wheat  from  the  chaff  and  t 
that  the  chaff  is  printed  -H 
Courier  Bold  Under 
Palatino  Bold  Underline 


NEC  Colormate  engine-based 
thermal  wax  transfer  printer  with 
Adobe  PostScript. 


Editor:  a person  employed  - 
whose  business  it  is  to  sep.  I 
wheat  from  the  chaff  and  t1 
that  the  chaff  is  printed  -H. 

Courier  Bold  Under! 
Palatino  Bold  Underline' 


PS  TEXT  SPEED  1.8  ppm 
ONE  PAGE  OUT  35  sec. 

PS  GRAPHICS  SPEED  0.5  gppm 
PS  GRAPHICS  TIME:  1 min.  50  sec. 


NEC  Colormate  PS  Model  40 


Shinko  445  engine-based  thermal 
wax  transfer  printer  with  Adobe 
PostScript. 


Editor:  a person  employed 
whose  business  it  is  to  sepi 
wheat  from  the  chaff  and  t 
that  the  chaff  is  printed  -H , 
Courier  Bold  Under 
Palatino  Bold  Underline 


PS  TEXT  SPEED  1.2  ppm 
ONE  PAGE  OUT  52  sec. 

PS  GRAPHICS  SPEED:  0.5  gppm 
PS  GRAPHICS  TIME:  1 min.  55  sec. 


Oce  Graphics  G5241-PS 


vv.v.vv..r.  . ' -P' 


Mitsubishi  G370  engine-based 
thermal  wax  transfer  printer  with 
Adobe  PostScript. 


PS  TEXT  SPEED  1.2  ppm 
ONE  PAGE  OUT  54  sec. 

PS  GRAPHICS  SPEED:  0.6  gppm 
PS  GRAPHICS  TIME:  1 min.  37  sec. 


Editor:  a person  employed 
whose  business  it  is  to  sep: 
wheat  from  the  chaff  and  t 
that  the  chaff  is  printed  -H 
Courier  Bold  Under 
Palatino  Bold  Underline 
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p 


rinters 
COLOR  POSTSCRIPT 


Seiko  ColorPoint  PSX  Model  4 


Seiko  CH5504-DX10 
engine-based  thermal  wax 
transfer  printer  with  PhoenixPage 
PostScript  compatibility.  Uses  a 
RISC  processor. 


PS  TEXT  SPEED:  0.9  ppm 
ONE  PAGE  OUT:  70  sec. 

PS  GRAPHICS  SPEED:  0.5  gppm 
PS  GRAPHICS  TIME  2 min.  05  sec. 


"Editor:  a person  employed 
whose  business  it  is  to  sep 
wheat  from  the  chaff  and  I 
that  the  chaff  is  printed  -H 
Courier  Bold  Under 
Palatino  Bold  Underlim 


Tektronix  Phaser  II  PXi 


Sharp  4694  engine-based  thermal 
wax  transfer  printer  with  Adobe 
PostScript  Level  2.  Uses  a RISC 
processor. 


PS  TEXT  SPEED:  1.2  ppm 
ONE  PAGE  OUT  50  sec. 

PS  GRAPHICS  SPEED  0.5  gppm 
PS  GRAPHICS  TIME  1 min.  51  sec. 


Editor:  a person  employed 
whose  business  it  is  to  sept; 
wheat  from  the  chaff  and  tii 
that  the  chaff  is  printed  -Hi1 
Courier  Bold  Under* 
Palatino  Bold  Underline^ 


Y 


Tektronix  Phaser  III  PXi 


$9,995 


Editor:  a person  employed 
whose  business  it  is  to  sepai 
wheat  from  the  chaff  and  tc1 
that  the  chaff  is  printed  -Hi 
tourier  Bold  Under 
Palatino  Bold  Underline 


to  maximize  image  size — an  oversize  sheet 
and  a knife  that  trims  off  the  unprintable 
area. 

Despite  the  cost  and  sometimes  mod- 
est image  sizes,  when  quality  counts  wax 
delivers.  All  of  these  printers  use  translu- 
cent dyes  of  magenta,  cyan,  and  yellow 
that  allow  one  color  to  shine  through 
another  to  produce  intermediate  hues 
(green,  blue,  and  red)  and  black,  a mixture 
of  all  three  primary  colors.  By  dithering. 


an  electronic  Pointillist  technique  that 
places  different-colored  dots  next  to  each 
other,  these  printers  can  approximate  as 
many  as  16.7  million  different  hues. 

The  dithered  colors  are  not  as  smooth 
and  intense  as  pure  tones,  but  they  are 
more  than  adequate  for  previewing  graph- 
ics before  color  separations  are  made  for 
printing.  In  fact,  all  of  these  printers  sup- 
port Pantone  color  matching  to  assure  you 
that  the  quality  you  see  in  the  preview  will 


match  that  of  the  final  output.  You  can  get 
a good  idea  of  what  will  be  printed  before 
you  send  out  the  artwork. 

POSTSCRIPT  LEVEL  2 

The  biggest  difference  you’ll  find  in  these 
printers  is  not  in  what  they  print  out — all 
deliver  excellent  quality — but  in  their 
controllers.  All  are  based  on  Adobe  Post- 
Script or  PostScript -compatible  interpret- 
ers, such  as  PhoenixPage  and  Pipeline. 
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The  different  interpreters  produce  distinct 
results,  which  can  be  differentiated  in  text 
rendering  because  of  their  slightly  differ- 
ent font  designs. 

The  two  Tektronix  machines  are  the 
first  color  printers  to  bring  Adobe  Post- 
Script Level  2 to  the  market.  (And  Post- 
Script Level  2 is  supported  by  only  one 
laser  printer  in  this  roundup,  the  Data- 
products LZR  960.)  Level  2 unifies  and 
codifies  many  of  the  color  extensions 
installed  in  various  color  PostScript  ma- 
chines, bringing  standardization  to  this 
comer  of  the  industry. 

Most  of  these  machines  offer  35  or  39 
standard  fonts — essentially  the  same  font 


High-quality  color  output  doesn't 
come  cheap.  The  nine  color  Post- 
Script printers  we  tested  this  year 
cost  roughly  $7,000  to  $13,000  list. 
All  produce  color  output  that  is  more 
than  adequate  for  use  by  professional 
presenters,  graphic  artists,  ad 
agencies,  and  designers — much  better 
than  what  you  get  from  far  cheaper 
color  ink  jet  or  impact  dot  matrix 
printers  that  cost  $500  to  $2,000.  Of 
the  nine,  the  best  combination  of 
features,  performance,  and  output 
quality  belongs  to  the  Tektronix 
Phaser  III  PXi,  which  stands  alone  in 
other  ways  as  well. 

The  Phaser  III  PXi  employs  a 
unique  solid-ink  technology  that 
allows  you  to  print  on  virtually  any 
kind  of  paper  or  film  and  still  get 
quality  output.  You  aren’t  restricted 
to  the  coated  white  stock  or 
transparency  film  required  by  the 
eight  thermal  wax  transfer  devices. 
While  solid-ink  technology  has  been 
around  before,  Tektronix  is  the  first 
company  to  make  it  work  well,  even 
on  transparencies. 

This  $9,995  device  boasts  support 
for  PostScript  Level  2,  Adobe’s 
updated  printing  language,  which 
includes  backward  compatibility  with 
the  current  PostScript.  It  can  print  on 
1 1-  by  17-inch  sheets  (B-size  paper) 
with  only  a small  unprintable  margin 
area;  some  other  units  will  not  let  you 
print  on  the  top  2 inches  of  the  sheet. 
In  setup  and  operation,  the  Phaser  III 
PXi  caused  the  fewest  headaches  for 


set  except  that  some  machines  support 
Helvetica  Narrow,  some  Helvetica  Con- 
densed, and  some  both.  The  Helveticas 
look  nearly  identical  to  all  but  a typogra- 
pher’s eyes.  The  advantage  of  having  both 
is  to  ensure  the  printer  won’t  substitute 
Courier  if  your  software  asks  for  one  that 
is  not  available. 

Some  manufacturers  keep  costs  down 
by  trimming  the  number  of  fonts  included 
with  their  PostScript  interpreters.  For 
example,  the  NEC  Colormate  PS  Model 
40  offers  only  17  fonts  in  its  low-priced 
standard  configuration.  This  keeps  down 


PC  Magazine  Labs’  testers.  Finally, 
while  everyone  knows  that  if  you 
have  to  ask  how  much  fuel  costs, 
you  shouldn't  buy  a yacht,  we 
should  note  that  the  Phaser  III  PXi’s 
per-page  costs  are  substantially 
cheaper  than  any  other  printer’s 
costs. 

Honorable  mention  goes  to  the 
two  Seiko  ColorPoint  PSX  printers, 
the  A-size  Model  4 ($9,499)  and  the 
B-size  Model  14  ($12,999).  By  a 
slight  margin,  their  output  quality 
surpassed  that  of  the  Tektronix 
Phaser  III  PXi,  and  the  smaller  unit 
was  second-fastest  among  the  nine 
printers  in  this  group.  But  these 
Seiko  color  printers  are  expensive, 
and  PC  Labs  found  the  roll-fed 
paper  somewhat  clumsy  to  use, 
even  if  it  did  maximize  the  printable 
area. 

If  you  are  somewhat  cost- 
constrained,  you’ll  be  adequately 
served  by  one  of  Jhe  four  units  that 
list  for  $6,995:  the  CalComp 
ColorMaster  Plus  6603PS,  General 
Parametrics  Spectra*Star  430,  NEC 
Colormate  PS  Model  40,  and  QMS 
ColorScript  100  Model  lOp.  The 
CalComp  accepts  B-size  paper,  the 
QMS  was  the  fastest  of  the  nine  on 
graphics  printing,  and  the  NEC  and 
QMS  use  Adobe  PostScript  rather 
than  a PostScript-compatible 
interpreter.  Some  users  may  feel 
more  comfortable  with  genuine 
Adobe  PostScript  when  producing 
complex  images. 


the  list  price  of  the  printer  but  sacrifices 
layout  options. 

RISC  PROCESSOR  POWER 

Since  processing  power  is  needed  to  trans- 
late PostScript  commands  into  rasters  that 
can  be  printed,  six  of  these  machines  use 
high-powered  RISC-based  microproces- 
sors. (The  NEC,  Oc i,  and  QMS  models  do 
not.)  While  a RISC  processor  should 
improve  the  speed  of  printing  complex 
files,  PC  Magazine  Labs’  current  test  suite 
does  not  include  files  that  exercise  such 
processors  fully. 

Despite  their  different  technologies  and 
controllers,  these  machines  are  more  alike 
than  you  might  suppose.  All  deliver  bright, 
saturated  colors,  deep  blacks,  and  sharp, 
laserlike  output.  Quality  differences  are 
almost  too  close  tocall.  Speed  differences 
are  application-dependent  and  may  vary 
widely  depending  on  what  you  plan  to  do; 
speed  tests  can’t  tell  the  whole  story. 
Consequently,  features  can  be  the  most 
important  factor  in  your  choice  among 
these  printers.  You’ll  want  to  look  care- 
fully at  fonts,  paper  handling,  the  print- 
able area,  and  even  the  convenience  of 
loading  transfer  sheets.  While  there’s  no 
one  best  color  PostScript  printer  for  all 
applications,  you  may  find  one  that  suits 
the  way  you  work  better  than  the  rest. 

CALCOMP  INC. 

CalComp  ColorMaster 
Plus  6603PS 

Just  when  you’re  losing  confidence  in 
American  industry,  a printer  like  the 
ColorMaster  Plus  6603PS  from  CalComp 
comes  along.  This  is  one  in  a line  of 
thermal  wax  printers  from  the  plotter 
division  of  CalComp,  a wholly  owned 
subsidiary  of  Lockheed  Corp.  Engineered 
and  built  in  the  United  States,  the  Color- 
Master  equals  other  thermal  wax  printers 
in  color  and  resolution  (300  dots  per  inch) 
but  surpasses  most  with  its  large  printable 
area.  The  price,  $6,995  with  the  factory- 
standard  6MB  of  RAM,  is  competitive 
enough  that  most  dealers  do  not  offer 
discounts. 

The  6603PS  uses  Phoenix  Technolo- 
gies' PhoenixPage  PostScript  interpreter 
and  includes  all  39  standard  PostScript 
fonts.  CalComp  also  offers  a printer  with 
a raster  interface,  as  well  as  a B-size 
PostScript-compatible  unit,  the  $9,995 
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Tektronix  Phaser  III  PXI 


Why  fight  crowds? 


1990  World  Class  Award  for 
Best  Mail-Order  Company 


K MfeRI.D 


1990 


WORLD  CLASS 
AWARD 


□ 3 Va"  format  available  from  ua.  Specify  when 
ordering. 

B package  Includes  both  5V4"  and  3 Va"  disks. 

B Vh"  format  available  from  manufacturer  by 
request.  Call  us  for  details. 

CP— copy  protected;  NCP— not  copy- protected 

The  four-digit  number  next  to  each  product  fe  the 
product's  ITEM  NUMBER.  Please  refer  to  (fife 
number  when  ordering.  Thunk  you. 

SOFTWARE 

We  carry  only  the  latest  versions  of  products.  Version 
numbers  in  our  ads  are  current  at  press  time. 

Products  listed  here  in  red  are  Microsoft  Windows 
Applications 

Adobe  Systems  ...  NCP 

7547  B Adobe  Type  Manager  1 .1  for  Windows  $69 


9623  EAdobe  TypeAlign  1 .0  for  Windows  69 

BAdobe  TypeSets  for  Business ea.  95. 

9874  BAdobe  TypeAlign  1 .0  w/ATM 125 

7928  BAdobe  Plus  Pack  1.0 129 

8367  BATM  & Plus  Pack  Bundle 169. 


7392  BAdobe  PostScript  Cartridge  ( with  choice  of 

.FREE  Type  Cartridge  1 or  Type  Cartridge  2)  299 
(Entire  Adobe  Type  Library,  from  1 to  230 


« available.  Call  for  more  information.) 

Aldus  ...  NCP 

8000  □ Persuasion  2.0  for  Windows  359 

1332  □PageMaker4.0 549 

Application  Techniques  ...  NCP 

1214  SPizazz  Plus  2.0 69. 

9621  SPictureEze  1.0  for  Windows  99 

Artisoft  ...  NCP 

2455  Lantastic  EtherNet  Starter  Kit  (includes 

software,  2 EtherNet  cards,  cable)  495 

2452  EtherNet  Adapter  Card  209 

2454  EtherNet  MicroChannel  Starter  Kit  649 

Aahton-Tate  ...  NCP 

4450  DdBASE  IV  1.1 499 

Atech  Software  ...  NCP 

9436  DPublisher's  Powerpak  1 .2  for  Windows  49 

9435  DPublisher's  Powerpak  2. 1 for  WordPerfect 
& Microsoft  Wbrd 49. 


Cord  Systems  ...  NCP 
5506  UCorelDRAW'  2.0-The  PC  graphics 
software  that’s  hist,  fun  and  powerful. 
CorelDRAW!  2.0  now  comes  with  more 
drawing  power,  more  type  control,  and  more 
value...and  it’s  still  easy  to  use $389. 


Automap  ...  NCP 

2729  DAutomap  1 .0 $52. 

Avery  Dennison  ...  NCP 

6006  B Label  Pro  1 .0  (Laser) 49. 

7336  BLabel  Pro  1.0  for  Dot  Matrix 49. 

1600  Avery  1st  Impression 229. 

Berkeley  Systems  ...  NCP 
9885  B After  Dark  1 0A  for  Windows  29. 

Bitstream  ...  NCP 

7568  BFaceLift  12  for  Windows  2. x/3.0  59 

8040  BFaceLift  1 .5  for  WordPerfect  5.0/5. 1 . . . 59. 

7569  BCompanion  Value  Pack  1.0 125. 

8883  BType  City  Cartridge  with  Deli 259. 

STypeface  Packages each  89. 

Borland  International  ...  NCP 

6242  BQuattro  Pro  3.0  339. 

9695  DBorland'sC*  + 2.0  339. 

1514  BParadox3.5  529. 

7356  □ Pascal  Pro  (2nd  Edition) 209. 

9635  BObject  Vision  1.0 call 

Broderbund  ...  NCP 

1434  BNew  Print  Shop 39. 

ButtonWare  ...  NCP 

6419  BPC-File  6.0 89. 

Caere  ...  NCP 

8933  BOmmpage  Professional  1 .0  669 


Bitstream  ...  NCP 


Fast  and  easy  to  use,  Facelift  scales  printer 
fonts  to  any  size.  Facelift  for  WordPerfect  1.5 
now  includes  16  typefaces  and  provides  dot 
matrix  support. 

8040  BFaceLift  1.5  for  WordPerfect  5.0/5.  f . $59. 
7568  1 .1  jor  Windows  l.x/S.O  ..  59. 


Central  Point  ...  NCP 

5039  DPC  Tools  7.1 115. 

8114  BBackup  7,0  (DOS  and  Windows)  84 

1675  ECommute  1.0 84. 

9751  SAntiVirus  1 .0 84. 

Chlpsoft  ...  NCP 


1663  BTurbo  Tax  Personal  1040  for  DOS  9.0  . . 49. 
3517  BTurbo  Tax  Personal  1040  for  Windows  2.0  59. 
State  Tax  Packages 

DOS  ver. . . ea.  38.  Windows  ver  ea  49 


Chronologic  Corporation  ...  NCP 

8849  B Instant  Recall  1.2 64. 

CompuServe  ...  NCP 

7546  BDOS  Membership  Kit  1.3 29. 

Concentric  Data  Systems  ...  NCP 

6575  BR  &R  Relational  Report  Writer  4.0 . ...  159. 

Corel  Systems  ...  NCP 

5506  DCorelDRAW!  2 0 389 

Data  Storm  ...  NCP 

4798  SPROCOMM  PLUS  2.01  69. 

Delrina  Technology  ...  NCP 

2446  BWinFaxPro  2.0 75. 

7351  SPerFORMPRO  1 0 179 

Digital  Research  ...  NCP 

9694  DDR  DOS  Upgrade  to  5.0 39. 

Fifth  Generation  Systems  ...  NCP 

7725  BDirect  Access  5.1 65. 

3950  BFastback  Plus  3.0 119. 

Fox  Software  ...  NCP 

6188  B FoxPro  2.0  489. 

Funk  Software  ...  NCP 

9488  BSideways  3.3  & RD.  Queue  1.0. 


Chipsoft  ...  NCP 

1663  ® Turbo  Tax  Personal  1040  for  1991  ( Headstart 
Everything  you  need;  features  over  80 
forms,  schedules  & worksheets  plus  a tax 
planning  module.  Prints  IRS-approved  returns. 
Windows  version  & state  packages  avail.  $49. 


Geoworks  ...  NCP 

8789  BEnsemble  1.2 129. 

Gibson  Research  ...  NCP 

9832  BSpinRite  II  2.0 64. 

Great  American  Software  ...  NCP 

9827  BMoney  Matters  2.0  & Payroll  2.0 99. 

4880  DOne  Write  Plus  Acct  Sys.  2.06  189. 

Hayes  ...  NCP 

7983  BSmartcom  Exec  2.0 79. 

9639  HLANstep  1 .0  349. 

hDC  Computer  Corporation  ...  NCP 

8974  Blcon  Designer  1.0 35. 

Helix  Software  ...  NCP 

9627  BNetroom  2.0  (single  user) 52. 

Hllgraeve  ...  NCP 

8204  BHyper  ACCESS/5  2.0  (DOS) 59. 

IBM  ...  NCP 

2666  DDOS  5.0  Upgrade 59. 

3073  Hollywood  1 .0  for  Windows  (3  W only)  . 319. 

Individual  Software  ...  NCP 

1328  SProfessor  Windows  10 27. 

6222  BResume  Maker  1 3 29. 

Inner  Media,  Inc.  ...  NCP 
8846  BWide  Angle  1 .0  for  Windows  69 

Inset  Systems  ...  NCP 

7298  BHUaak2.1 99. 

7300  B Inset  Plus  HiJaak 125. 

Insight  Development  ...  NCP 

8320  EPrinTools  1.0 85. 

Intuit  ...  NCP 

2426  BQuicken  4.0 39. 

2474  BQuicken  with  QuickPay 65. 


Inset  Systems  ...  NCP 

7298  SHiJiuk  l.  (-Capture  screens  & convert 
graphics  files  with  HiJaak  release  2.1.  New 
Features  include  5K  pop-up  window,  many 
new  raster  & vector  formats  and  support  for 
more  than  25  Group  3 fax  devices $99. 


85. 


Why  fight  traffic? 


Laser-Tools  ...  NOP 

2801  \±Hvnts-cn-thc-Fly  1.0-  Brings  real  LaserJet 
IE  fonts  and  font  scaling  to  dot  matrix,  inkjet, 
old  LaserJet  or  LaserJet  compatible  printers. 
Includes  19  scalable  typefaces  and  user 


training.  For  WordPerfect  only $99. 


LaserToots  ...  NCP 

6882  SPrintCache  2.4 99. 

2656  SPrinter  Control  Panel  2.2 99. 

2801  BFontsorvtheFly  1 .0  (WordPerfect  5. 1/5.0)  99. 

Lotus  ...  NCP 

5417  CHI -2-3  3.1  Plus 429. 

5653  □ 1-2-3  2.3  349. 

1852  □ 1-2-3  2.3  Upgrade 95. 

2755  □ 1-2-3  for  Windows  1 0 419 

2747  □ 1-2-3/Wand  Ami  Pro  Upgrade  159 

5799  BAmi  Pro  2 0 309 

1847  BAmi  Pro  Competitive  Upgrade  119 

1621  □ Freelance  Graphics  4.0  for  DOS 349. 

2750  Eccimail  DOS  Platform  Pack 125. 

2748  See: mail  Windows  Platform  Pack 325. 

2749  Bccimail  25  user  Pack 379. 

MEGA  ...  NCP 

2798  DManaging  Ybur  Money  7.0 99. 

4603  ® Andrew  Tobias’  Tax  Cut  1991  49. 

Micro  Look?  ...  NCP 

6787  Blnfo  Select  2.0 95. 

Mkrocom  ...  NCP 

7649  EVirex-PC  2.0 79. 

6234  BCarbonCopy  Plus  6.0 119. 

2718  BRelay  Gold  for  Windows  239 


Norton-Lambttt  ...  NCP 

2753  □ Cose-  Up  for  Windows  61  DOS  Dual 

Pack  4 J-New!  View  and  operate  PCs  miles 
away  via  modem.  Give  instant  Windows  and 
DOS  support  to  customers  at  any  location. 
VGA/EGA.. . intro,  price  till  Dec.  31  $135. 


Mlcrotytlcs  ...  NCP 

9636  BStrunk  & White  Elements  of  Style  1 .0. . $35. 


7931  (HRandom  House  Encyclopedia  1.0 68. 

Microsoft  ...  NCP 

2894  DQuickBasic  4.5 69. 

7010  DWmdows3  0.  99 

7388  B Project  1.0  for  Windows  459 

2904  DWorks2.0 99. 

2735  EWbrks  for  Windows  2 0 139 

2901  DWord  5.5 209. 

7387  E PowerPoint  2 0 for  Windows  329 

6195  BWord  1 1 for  Windows  329 

2856  E Excel  3 0 for  Windows  329 

8137  DOffice  1 6 for  Windows  499 

2853  EC  Compiler  6.0  329. 

1620  DDOS  5.0  Upgrade 65. 

1624  EVisual  Basic  1 0 139 

Multlsoft  ...  NCP 

4925  EPC-Kwik  Power  Pak  2.1 75. 

Nolo  Press  ...  NCP 

5122  BFor  The  Record  2.0 35. 

2982  BWillMaker  4.0 39. 

Norton-Lambsft  ...  NCP 

2753  nOoseUp  for  Windows  & DOS  Dual  Pack  135 

OCR  Systems  ...  NCP 

9878  01 ReadRight  3 0 for  Windows  309 


j iYedanceOrapWcs 


Lotus  ...  NCP 

1621 D Freelance  Graphics  4-0  for  DOS- Full 
WYSIWYG  environment  with  Smart  Features 
include  an  outline^  90  professionally-designed 


backgrounds  and  55  pre-designed  chart 
templates $349. 


Ofcna  ...  NCP 

9696  BDesktop  Set  3.0  for  Windows  85 

PC  Globe  ...  NCP 

5902  BPC  Globe  4.0 45. 

5945  BPC  USA  2.0 45. 

Psrsonlcs  ...  NCP 

9288  Laptop  Ultravision  2. 1 (3!6  " only) 49. 

4384  EUltravision  2.0 79. 

PowevUp  ...  NCP 

7860  ECalendar  Creator  Plus  4.0 52. 

7857  BLabels  Unlimited  3.0 59. 

7858  BExpress  Publisher  2.0 89. 

9332  BForm  Publisher  for  Windows  w/FiH&  File  109 

Quanta*  ...  NCP 

7539  D386MAX  5.12  (w/ASQ) 75. 


7967  BlueMAX  5. 12  for  PS/2  (3W  only)  (w/ASQ)  85. 

1-800/243-8088 

MIVIC  PC  Connection  900M 

- 6 Mill  Street 

Marlow.  NH  03456 

SALES  603/446-7721  EAX  603/446-7791 


Lotus  ...  NCP 

5799  SAmi  Pro  Z.0-  Powerful  & visual  word 
processing  for  Windows  made  easy!  Includes 
customizable  Smartlcons  for  one  dick  access 
to  often  used  features,  outlining,  tables,  draw- 
ing, a full  macro  language,  & much  more  $309. 


Quarterdeck  ...  NCP 

3221  DExpanded  Memory  Mgr.  386  6.0  65. 

3220  DDESQView  2.3 85. 

4586  DDESQView  386  2.3  145. 

QUE  Software  ...  NCP 

4155  BRightWriter  4.0 54. 

1857  BRightWriter  4.0  Network 169. 

Raallty  Tachnologlaa  ...  NCP 

7891  BWealthStarter  1 .0 39. 

6572  BWealthBuilder  1.1 99. 

Reference  Software  ...  NCP 

4396  BGrammatik  IV  2.0 59. 

7483  BGrammatik  for  Windows  2.0 59. 

Roykore  ...  NCP 

2473  Blnstant  ORG  Charting' 1 0 125 

8162  EABC  Flowcharter  1.1  189 

Sitka  ...  NCP 

6675  DTOPS  Network  Bundle  3.0 159. 

3720  Flashcard  2. 1 (AppleTalk  network  card)  155. 

Softloglc  Solutions  ...  NCP 

3542  DSoftware  Carousel  5.0 55. 

ii  tii  1 1.  Di.kiukiM  ura 

sonware  rUMuninQ  ...  pi wr 

3496  DProfessionaJ  Write  2.2 169. 

9638  DProfessional  Write  Plus  10  169 

3482  DHarvard  Graphics  3.0 419. 

6600  BSuperbase  4 for  Windows  1 3 529 

Software  Toolworks  ...  NCP 

9859  BWord  for  WOrd/Wmdows  4.2  47 

Solution  Systems  ...  NCP 

7977  □ Brief  3. 1 (Programmer's  Editor) 189. 

Splnnakar  ...  NCP 

1415  BPFS  WmdowWorks  1 0 129 

7604  B PLUS  for  Windows  2 0 289 

Stac  Electronics  ...  NCP 

1409  B Stacker  1.1 89. 

1408  BStacker  1.1  w/8-brt  coprocessor  card  . 159. 

Symantec  ...  NCP 

6397  DThe  Norton  Backup  1 2 (Wmdows/DOS)  89 

3146  BThe  Norton  Utilities  6.0 119. 

3425  DQ&A4.0 269. 

7999  BNorton  Anti-Virus  1.0 89. 

2359  DThe  Norton  Desktop  for  Windows  105 

8378  DPC  Anywhere  IV  4.03  125. 

Systems  Compatibility  ...  NCP 

9046  DComplete  Writer’s  Toolkit  1.1 85. 

6564  DSoftware  Bridge  5.0 79. 

TWeware  NCP 

9847  BM  Y.O.B.  for  Windows  139. 

TIMESLIPS  ...  NCP 

2987  DTimeslips  III  4.0 195. 

1270  DTimeSheet  Pro  2.0 145. 


hied  material 


Wfe’ll  get  you 


Atech  Software  ...  NCP 


9436  □ Publisher's  Powtrpak  1.Z  for  Windows-Tnic 
WYSIWYG  for  Windows  applications.  Awarded 
PC  Worlds  Best  Buy  (1991),  Powerpak  enhances 
print  quality  on  over  400  printers.  Receive  84 


add-on  typefaces  tree  with  purchase — S49. 


Timeworks  ...  NCP 

6253  EPublish-lt!  2.0 159. 

T /Maker  ...  NCP 

1051  OColor  Graphics  Presentation  1 .0 95. 

Touchstone  Software  ...  NCP 

7420  BCheck  It  3.0 89. 

Traveling  Software  ...  NCP 

5179  ELapLink  III  3.0 95. 

Ventura  ...  NCP 

7796  ® Publisher  V 4.0  for  Windows  569 

WordPerfect  Corporation  ...  NCP 

7781  B Letter  Perfect  1.0 129. 

4214  BWordPerfect  Office  PC 89. 

3804  □ WordPerfect  5.1  265. 

6685  BDrawPerfect  1.1  279. 

WordStar  International  ...  NCP 
1482  ECorrect  Grammar  1 0 for  Windows  65 

6791  □ WordStar  Professional  6.0 199. 

XTREE  ...  NCP 

1202  BXTree  Easy  1.0 45. 

6161  BXTree  Gold  2.5 95. 

Z-Soft  ...  NCP 

1626  BPublisher's  Paintbrush  for  Windows  299 


RECREATIONAL/EDUCATIONAL 


Broderbund  ...  CP 

8068  BWhere  in  World  is  Carmen  Deluxe 52. 

1836  BWhere  in  America's  Past  is 

Carmen  Sandiego 39. 

5851  SSimCity 33. 

8886  BSimEarth 45. 


MicroSpeed  ...  lyear 

2763  Afic:rr77MC— Delivers  top  speed  & precision 
with  a footprint  just  ^ the  size  of  a business 
card.  Features  3 wraparound  buttons  with 
“drag-lock"  & adjustable  resolution.  Incl.  serial 
& PS/2  interface  for  desktop  or  laptop  . . $59. 


Electronic  Arts  ...  NCP 

4534  SMavis  Beacon  Teaches  Typing  2.0  (CP)  $35. 


3031  B Mavis  Beacon  for  Windows  45 

3023  BChessMaster  3000  35. 

1334  DChuck  Yeager  Air  Combat  Trainer 42. 

3037  □ Sec  ret  Weapons  of  the  Luftwaffe 49. 

7372  EWorld  Atlas  2.0 42. 

3050  □ World  Atlas  for  Windows  57 

Harvard  Associates  ...  NCP 

2324  HPC  Logo  3.0 59. 

HyperGlot  Software  ...  NCP 

(French,  German,  Italian,  Spanish  available.) 

□Word  Torture  for  Windows  ea  34 

□Word  Torture  3.0 ea.  29. 

Microsoft  ...  NCP 

7881  □Entertainment  Pack  for  Windows  10  29 

2858  DRight  Simulator  4.0 39. 

8270  BAircraft  and  Scenery  Designer  1.0...  29. 

Microsoft  Press  (Books) 

8129  Running  Windows  (2nd  Edition)  22 

8136  Running  Microsoft  Excel  .22. 

Psnton  Overseas  ...  NCP 

SVocabuLearn/ce  Levels  I & II  (French. 

Italian.  German.  Spanish.  Russian. 

Hebrew  and  Japanese) each  35. 

Sierra  ...  CP 

9466  DSpace  Quest  IV  (VGA) 39. 

7972  □ King's  Quest  V (VGA) 45. 

Software  Tootworks  ...  NCP 

9859  BWordfor  Word  4.2  for  Windows  47 

9860  BWordfor  Word  Professional  4.2 89. 


TIMESLIPS  ...  NCP 

2987  DTimtslips  ///4.0-Know  exaedy  who 
owes  you  what  with  this  time  and  expense 
billing  system.  Perfect  for  service  professionals 
(accountants,  lawyers,  etc.)  who  need  to  track 


and  bill  their  time $ 195. 


Spectrum  Holobyte  ...  NCP 

3047  BWordtris 27. 

3457  DFalcon  3.0 45. 

Stone  A Associates  ...  NCP 

3439  B2nd  Math  4.2 27. 

Strategic  Studies  Group  ...  NCP 

HCivil  War  (vol.  1.2,  or  3) ea.  27. 

Toyogo  ...  NCP 

2702  BGo  Junior  for  Windows  24 

2701  BGo  Master  for  Windows  39 

2703  BNemesis  Deluxe  Toolkit  5.0 75. 

2704  BNemesis  Deluxe  Toolkit  5 0 for  Windows.  75. 

This  BASIC,  Inc.  ...  NCP 

HKemeny/Kurtz  Math  Series each  45. 

Watt  Disney  Computer  Software  ...  CP 

2629  BMickey's  123's 35. 

2624  BMickey's  ABC's 35. 


HARDWARE 

Warranties  listed  next  to  manufacturer. 
American  Power  ...  2 years 


7108  Smart  UPS  400  339. 

7105  Smart  UPS  600  469. 

6811  Back-UPS  360  219. 

7106  Back-UPS  520  329. 


Symantec  ...  NCP 

2359  □ The  Norton  Desktop  1.0  for  Windows- 

Complete  Windows  file  management  and 
utilities  solution.  Includes  an  enhanced  file 
manager,  the  fastest  and  most  automated 
Windows  backup,  and  data  recovery  tools  $105. 


ATI  Technologies  ...  2 yesrs 

9821  VGA  Basic- 16  (640  x 480,  16  colors) 85. 

2706  VGA  Wonder  XL  (w/1  MB) 299. 

9629  VGA  Wander  XL  (256K  upgradable  to  1MB)  199. 

2382  Graphics  Vantage  VGA  (w/1  MB) 429. 

9822  Graphics  Ultra  (w/1  MB) 559. 

1838  Graphics  Ultra  wNGA(512K) 479. 

2012  Graphics  Ultra  w/VGA  (w/1  MB) 619. 

1825  2400etc/i  Modem  (w/9600  SendFax) . . . 139. 

9620  9600etc/e  Modem 379. 

Boca  Research  ...  5 yesrs 

7001  BOCARAM/AT  PLUS  (OK) 119. 

7150  BOCARAM/AT  PLUS  (2  MB) 219. 

7139  (4MB)  ....  329.  7138(8 MB)  ....  539. 

6998  I/O  Board  for  AT 59. 

6999  I/O  Board  for  MicroChannel  (S/S/P) 109. 

8380  Basic  VGA  (256K,  640  x 480) 63. 

8381  SuperVGA  (1  MB,  1024  x768) 145. 

Bravo  Communications  ...  2 years 

7400  2 Position  Laser  Compatible  Switch  Box.  109. 

Brown- Wagh  ...  1 year 

8578  Creative  Labs  Sound  Blaster 115. 

2336  Creative  Labs  Sound  Blaster  Pro 199. 

Caere  ...  1 year 

8158  Typist  Plus  Graphics 389. 

Canon  ...  1 year 

We  are  an  authorized  Canon  Service  Center. 

7894  BJ-IOex  Printer  (4.61b.) 349. 

7897  BubbieJet  Ink  Cartridge  (BJ-  lOex) 23. 

7896  BJ-IOex  Sheet  Feeder 75. 

Cardinal  ...  1 year 

2720  MB2450  Internal  2400  Baud  Modem ....  69. 
2719  MB2296SR  Internal  Send/Receive  Fax. . 109. 

2721  VGA732  True  Color  Ultra  VGA  Card  ....  169. 

CH  Products  ...  1 year 

7801  nightStick  w/Falcon 49. 

CoS  tar  ...  1 year 

1418  AddressWriter  Envelope  Printer 499. 

Curtis  ...  lifetime 

1708  Ruby-Plus  SPF-2+ 65. 

7358  Command  Center  SPF-4 89. 

Glass  Filter  Plus  (specify  size) each  65. 

Cyrix  Corporation  ...  5 years 

MATH  COPROCESSORS 

9875  FasMath  83D87-25  185. 

9876  FasMath  83D87-33  195. 

9877  FasMath 83S87-16 (SX compatible)  ....  115. 
9914  FasMath  83S87-20  (SX  compatible) ....  125. 

Datadesk  ...  3 years 

6901  Switchboard  (modular  keyboard) 159. 

Epson  ...  2 years 


We  are  an  authorized  Epson  Service  Center. 


1906  FX-850  (80  col.,  264  cps,  9 pin) 309. 

1904  FX-1050  (136  col.,  264  cps.  9 pin) 439. 

2358  LQ-570  (80  col. , 252  cps) 289. 

2361  LQ-870  (80  col.,  330  cps) 489. 

2357  LQ-1170  (136  col.,  330  cps) 669. 

5184  LX-810  (80 col.,  180 cps.  9 pin) 185. 


what  you  need 


Hauppauge  Computer  Works  ...  lyear 

9034  55  MHz  586N  Motherboard  for  AT- Need  386 
powo;  performance,  and  compatibility?  Easily 
upgrade  your  PC,  XT,  AT  or  true  compatible 
with  the  NEW  Hauppauge  Motherboard. 

30  day  Money  Back  Guarantee $979. 


Eve  rex  ...  1 year 

1133  Tempo  LX  Notebook  (5  MB.  40  MB  HD)  2349. 
1683  Tempo  LX  Notebook  (5  MB.  60  MB  HD)  2899. 

Hauppauge  Computer  ...  1 year 


9031  20  MHz  386  Motherboard  for  PC 799. 

9870  25  MHz  386N  Motherboard  for  AT 899. 

9034  33  MHz  386N  Motherboard  for  AT 979. 

Hayea  ...  2 years 

2307  Smartmodem  2400  349. 

7391  Ultra  96  Modem 669. 

9884  Pocket  Edition  2400 129. 

Hewlett-Packard  ...  1 year 

9993  LaserJet  HIP  (with  toner) 1149. 

6754  LaserJet  III  (with  toner) 1679 

1959  LaserJet  Fax 1399. 

Hitachi  ...  2 years 

9492  14MVX/LMF  14"  SVGA  Monitor  (1024  x 768) 
(with  low  radiation  screen) 489. 

Intel  ...  5 years 

6421  2400B  MNP  Internal  Modem 199. 

5119  2400  Baud  External  Modem 179. 

6420  2400EX  MNP  Modem 229. 

7880  9600EX  Modem 529. 

2346  Inboard  386/PC  with  1 MB 495. 

5336  Above  Board  Plus  8 2 MB 449, 

5342  Above  Board  Plus  8 I/O  2 MB 479. 

7782  SatisFAXtion  (fax  board) 399 

8778  SatisFAXtion  for  MicroChannel 449 

8901  Matched  Memory  2 MB  (PS/2) 139 

8903  Matched  Memory  4 MB  (PS/2) 299 

Matched  Memory  (for  LaserJet  IIP.  III.  HIP  HID) 

1810  1MB 99.  1787  2 MB 159 

1637  Snap-In  386  389 

3358  Power  Pak  (Snap-In  386  & Above  Board 

MicroChannel  4 MB) 925. 

MATH  COPROCESSORS 

7385  80287X1(16  MHz  80286  CPU'S) 89 

4750  80387SX  (16  MHz  80386SX  CPU's) ....  129 

2372  80387-20  (20  MHz  80386  CPU's) 219. 

4121  80387-25  (25  MHz  80386  CPU's) 219. 

Kensington  Microware  ...  1 year 
2582  Master  Piece  Plus  99. 

7899  Expert  Mouse  serial  . 119.  7900  bos  . 129. 

3312  LaserStand 125. 

3311  MasterStand 59. 

Keytronic  ...  3 years 

4518  101  Plus  Keyboard  99 

Kraft  ...  5 years 

5801  Game  Card  (2  ports) 29. 

5800  3 button  Thunder  Joystick 29. 

7862  TopTrak  (Laptop  Trackball) 55. 


Logitech  ...  limited  lifetime 

6029  Trackman  serial  . . $75.  6028  bus. . . $79. 

2343  Trackman  Portable 105. 

1484  Scan  Man  32 169. 

7975  ScanMan  256  289 


3295  MouseMan  (combo)  75.  9766  (cordless)  139. 

Megahertz  ...  5 years 

1193  T324D  2400  Modem  (for  Jbshiba  Laptops)  129. 

1196  T224  2400  Modem  (for  Toshiba  Laptops)  129. 

1187  T324FM  96/24  Fax  Modem  (Jbshiba  Lptps.)  299. 
1199  T52CC  - 2 MB  Upgrade  for 

Toshiba  T1000  series  or  T2000SX 239. 

Micron  Technology  ...  2 years 
7595  2 MB  Expansion  for  HP  LaserJet  IIP  or  III  119. 

7012  Memory  Upgrade  PS/2  70  - 2 MB  139. 
Microsoft  ...  lifetime 

7597  Microsoft  Mouse  (bus  or  serial) 89 

2897  Mouse  with  Paintbrush  (bus  or  serial)  105. 

2898  Mouse  with  Windows  3 0 (bus  or  serial)  149. 

1956  Mouse  with  Works  (bus  or  serial) 155. 

1896  Ballpoint  Mouse  (serial only) 119. 

MlcroSpeed  ...  i year 

2763  MicroTRAC  (serial  & PS/2  interface)  59. 
PC-TRAC  Trackball 

6007  serial 75.  6008  bus 89. 

7271  Inport 79.  6330  PS/2 79. 


Intel  ...  5 years 

7782  SunslAXm-Savi  & receive  faxes  with  the 
9600  bps  fax  or  communicate  with  the  2400  bps 
MNP  modem.  Fax  from  within  most  any  appli- 
cation by  way  of  the  print  command.  Supports 
background  operation  & installs  easily . . $399. 


Mouse  Systems  ...  lifetime 

5997  Trackball (1  yr.  wrnty.) serial . . 65.  bus.  69. 


3213  PC  Trackball  II  (senal) 69. 

7878  PC  Mouse  III  (serial) ....  89.  (bus) 95. 

NEC  ...  2 years 

9441  CDR36  Portable  CD-ROM  Drive  399. 

4799  Multisync  2A  (VGA  Monitor) 439 

5085  Multisync  3Ds  Monitor 619. 

Orchid  Technology  ...  4 years 
7863  ProDesigner  VGA  IIS  (with  1 MB.  includes 

RAMDACchip) 289 

PC  Power  & Cooling  ...  1 year 
REPLACEMENT  POWER  SUPPLIES 

3203  Turbo  Cool  200 149. 

7915  Turbo  Cod  300 165. 

7053  InnerSource  2210  (power  backup)  . . 349. 


1-800/243-8088 

MUf*  PC  Connection  900M 

6 Mill  Street 
Marlow,  NH  03456 

SALES  603/446-7721  FAX  603/446-7791 


Pacific  Data  Products  ...  lifetime 


9833  PodficPog  XL  for  HP  LaserJet  1IPMID- 
New!  High-speed  PostScript  emulation  cartridge 
& accelerator  board.  Includes  Intel  i960  processor 
& 2 Mb  of  memory  for  output  up  to  8 times 
fester  than  stand-alone  cartridges  $799. 


Pacific  Data  Products  ...  lifetime 

2255  Font  Bank  Cartridges  (programmable  font 

cartridge,  for  LJ II.  HP.  III.  HIP) 225. 

6779  25  Cartridges  in  One!  (for  LJ  II.  HP.  III) ...  275. 

8975  Complete  Font  Library  (for  LJIII) 275. 

Memory  upgrade  for  LaserJet  IIP/III: 

7055  2 MB 149.  7759  4 MB 259. 

Memory  upgrade  for  LaserJet  ll/IID: 

6838  2 MB 249.  6836  4 MB 379. 

Pacific  si  Memory: 

2252  1MB 99.  2253  4 MB 319. 

7158  Pacific  Page  PE  4.0  (for  LJ  IIP/III) 379. 

6834  Pacific  Page  (lor  LJ  II)  w/2  MB  Mem.  Brd.  379. 
9833  Pacific  Page  XL  fw/acce/erator  board) . . 799. 

Panasonic  ...  2 years 

1410  KXP  1123  (240  cps.  80  col.) 249. 

1419  KXP1124i  (240  cps.  80  col.) 319. 

8144  KXP  1624  (192  cps.  132  col.) 399. 

Practical  Peripherals  ...  5 years 

3103  2400  Baud  Internal  Modem 129. 

3102  2400  Baud  External  Modem  179. 

8993  2400  Baud  Internal  Modem  ( V.42  bis)  . 169. 

8994  2400  Baud  External  Modem  (V.42  bis)  209. 

4542  2400  Baud  Internal  Modem  for  PS/2  . . . 229. 
8132  PM2400  Pocket  Modem  109. 


Quarterdeck  ...  NCP 

3221  DExponded  Memory  Manage  586  6.0-Gain 

up  to  200K  or  more  of  previously  unusable 
memory.  Ind.  automatic  memory  conversion, 
full  compatibility  with  Windows,  & speed 
optimization  of  memory  (w/Manifest). . $65. 


O OOPfflKjHT  PC  CONNECTION.  MC . mi  PC  CC»#«CT10N  PCTV  ANO  THE  RACCOON  CHARACTER®  ARE  REGISTERED  TRADEMARKS  Of  PC  CONT«CnON.  NC . MARLOW.  NM  AU.  OTWR  TRADEMARKS  REAWN  THE  PROPERTY  OF  THEK  RESPECTIVE  COMPAMES 


Illllllil 


Without  any  static. 


2266  PM9600  Internal  Modem $399. 

7934  PM9600SA  Modem 469. 

2264  PM2400FX96  (modem/fax  board)  145. 

Targus  ...  lifetime 


1305  Universal  Notebook  (for  ntbk.  computers)  69. 

TheComplete  PC  ...  2 years 

8082  Half  Page  Scanner/400  w/ReadRight  . . 289. 


5828  TheComplete  Communicator 319. 

Toshiba  ...  1 year 

9893  T2000SX  Notebook  (40  MB) 2999. 

3359  T2000SX  Notebook  (60  MB) 3299. 

3360  T2000SXE  Notebook  (40  MB) 3399. 

3361  T2000SXE  Notebook  (60  MB) 3649. 

9894  T 1200XE  Laptop  (40  MB) 2099. 

1779  T3100SX  Laptop  (80  MB) 3199. 

1773  T3200SX  Laptop  (120  MB) 3499. 

1765  T3200SXC  Laptop  (120  MB) 5899 

THpp  Lite  ...  2 years 


6199  Isobar  4-6  (4  outlets.  Gold  Seal  Warranty) . 49. 

6200  Isobar  6-6  (8  outlets.  Gold  Seal  Warranty)  59 

6201  Isobar  8-12  (8  outlets,  Gold  Seal  Warranty)  69. 


6018  LC1200  (1200W  line  conditioner) 159. 

1528  PS6.0  (600VA  on-line  UPS) 559 

Video  7 ...  7 years 

4931  VRAM  II  VGA  512k 259. 

Zoom  Telephonies  ...  7 years 

1307  Int.  2400  Baud  w/9600  Baud  Fax  Modem  109. 
1178  Ext.  2400  Baud  w/9600  Baud  Fax  Modem  119. 

1170  2400  Baud  w/4800  Baud  sendfax 69. 

1181  2400  Baud  V.42bis  Modem  (2  year) ....  159. 

1167  2400  Baud  Internal  Modem 69. 

1166  2400  Baud  External  Modem 85. 


3075  9600  V.32  Turbo  Internal  Modem  (2  yr.)  . 399. 


Canon  ...  1 year 

7894  BJ-IOoc  Pnnter- New  enhanced  version  of 
the  popular  4.6  lb.  printer  provides  laser-like 
print  quality  (up  to  360  dpi)  on  plain  bond 
paper,  envelopes  or  transparencies.  Available 
in  white  or  gray $349. 


DRIVES 


Conner  Peripherals  ...  1 year 

8875  CP3044  40  MB  IDE  HD  (25  ms) 219. 

2339  CP30104  120  MB  IDE  HD  (19  ms) 399. 

1337  CP3204  200  MB  IDE  HD  (76  ms) 649. 

IOMEGA  ...  1 year 

We  are  an  authorized  Iomega  Service  Center. 

2224  Bernoulli  II  Transportable  90  MB 799. 

2616  Internal  90  MB  Bernoulli 799. 

2500  PC2B  Controller 199. 

5113  44  MB  Cartridge  Tripak 269. 

2530  90  MB  Cartridge 149. 

2467  90  MB  Cartridge  Tripak 439. 

Mountain  Computer  ...  2 years 

2917  40-60  MB  Internal  Tape  Drive 259. 

5190  DC2000  Pre-formatted  Cartridges. . . ea.  35. 

6153  DC2120  Tape  Cartridge  (5  pack) 149. 

Pacific  Rlm  ...  1 year 

1304  1 .2  MB  External  (for  any  parallel  port) . . . 265. 

6602  1 .44  MB  External  (for  PC/XT/AT)  239. 

Plus  Development  ...  2 years 

8304  Hardcard  II  XL  50  MB  (9  ms) 399. 

8287  Hardcard  II  XL  105  MB  (9  ms) 599. 


Seagate  ...  1 year 

4554  40  MB  Internal  HD  ST251  -1  (28  ms)  . . $249. 


1321  ST157A  40  Mb  IDE  Hard  Drive 229. 

1320  ST1144A  130  Mb  IDE  Hard  Drive 475. 

TEAC  ...  1 year 

4670  1 44  MB  Drive  for  PC/XT  (3'hn) 69 

4326  1 .44  MB  Drive  for  AT  (3'h" , w/Basetech) . 89. 

4951  720k  Drive  for  PC/XT  (S'h") 69. 

6951  1 .2  MB  Drive  for  AT  (S'U”) 75. 

MEMORY 

6556  256k  DRAM  (100  ns,  set  of  9) call 

5510  1 MB  x 9 SIMMs  (80  nanosecond) call 

2497  4 MB  x 9 SIMMs  (80  nanosecond) call 

5746  1 MB  Chips  (80  ns.  set  of  9) call 

7813  256k  x 4 Chips call 


Practical  Peripherals  ...  5 years 

2264  PM14OOFX96  Fax  Modem-2400  bps 
internal  modem  with  true  9600  bps  send / 
receive  capabilities.  A Hayes  compatible  1/2 
card,  it  also  allows  you  to  receive  faxes  in  the 
background,  & includes  QuickLink  II. . $145. 


TheComplete  PC  ...  2 years 

5828  TheComplete  Communicator-Combines 
high  speed  fax,  voice  mail,  a 2400  baud 
MNP  5 and  V.42  modem,  and  a scanner 
port  to  give  you  a complete  communications 
center $319. 


DISKS/MEDIA 


Maxell  ...  lifetime 

2789  5V4"  MD2-D  360k  Disks  (Qty.10) 10. 

2790  5’/4"  MD2-D  1 .2  MB  Diskettes  (Qty.  10)  . . 15. 

2792  3'b”  DS/DD  720k  Diskettes  (Qty.  10)  ... . 13. 

2793  3'k"  DS/HD  1 44MB  Diskettes  (Qty.  10) . . 21 . 

Sony  ...  lifetime 

3291  5V4"  DS/DD  360k  Disks  (Qty.10) 8. 

3297  3 V2"  DS/DD  720k  Diskettes  (Qfy.  TO)  ... . 11 . 

3298  3V2"  DS/HD  1 44Mb  Diskettes  (Qty.  10) . . 18. 

6148  3V2"  DS/DD  (3  Pack) 29. 

6375  3'kn  DS/HD  (3  Pack) 49. 

1603  DG60M  4mm  Cartridge  (7.3  GB) 18. 


2520  DG90M  4mm  Cartridge  (2  GB  certified)  . $28 


8185  QD2040  Tape  Cartridge 19. 

1895  QD2120  Tape  Cartridge 22. 

6715  QD6150  Tape  Cartridge 27. 

3M  ...  lifetime 

3943  DC  2000  Tape  Cartridge 19. 

6065  DC  2080  Tape  Cartridge 25. 

3944  DC  600  Tape  Cartridge 29. 

5679  DC  6150  Tape  Cartridge 29. 


OUR  POLICY 

• We  accept  VISA  and  MASTERCARD  only. 

• No  surcharge  added  for  credit  card  orders. 

• Your  card  is  not  charged  until  we  ship. 

• If  we  must  ship  a partial  order,  we  never  charge 
freight  on  the  shipment(s)  that  complete  the  order 
(in  the  U.S.). 

• No  sales  tax,  except  Ohio  residents  (please  add 
applicable  tax). 

• All  U.S.  shipments  insured;  no  additional  charge. 

• APO/FPO  orders  shipped  1 st  Class  Mail. 

• International  orders  U.S.  $250  minimum.  Manufacturer 
support  and  upgrade  eligibility  may  be  limited  outside 
the  U.S.A. 

• Upon  receipt  and  approval,  personal  and  company 
checks  dear  the  same  day  for  immediate  shipment 
of  your  order 

• COD  max.  $1000.  Cash,  cashier’s  check,  or  money 
order. 

• 120  day  limited  warranty  on  all  products.  Defective 
software  replaced  immediately.  Defective  hardware 
repaired  or  replaced  at  our  discretion.  All  items  subject 
to  availability.  Prices  and  promotions  subject  to  change 
without  notice. 

• To  order,  call  us  Monday  through  Friday  8:00  a.m.  to 

1 :00  am.,  or  Saturday  9:00  am.  to  5:30  p.m.  Eastern 
Time.  You  can  call  our  business  offices  at  603/446-3383 
Monday  through  Friday  9:00  am.  to  5:30  p.m. 


Hayes  ...  2 years 

7391  Ultra  % Modem- Cet  ultra  high  modem 
performance  & error  control  without  sacrificing 
compatiblity.  Supports  CCITT  V.32,  V.42bis, 
Express  96,  MNP  Level  2-5,  & standard 
2400/1200/300  bps  communications . . $669. 


SHIPPING 

Note:  Accounts  on  net  terms  pay  actual  shipping. 

Continental  US: 

• For  heavy  hardware  items  such  as  printers,  monitors. 
Bernoulli  Boxes,  etc.  pay  actual  charges.  Call  for  UPS 
2nd-Day  & Next-Day-Air. 

• For  all  other  items,  add  $3  per  order  to  cover  UPS 
Shipping.  For  such  items,  we  automatically  use 
Airborne  Express  at  no  extra  charge  if  you  are  more 
than  2 days  from  us  by  UPS  ground. 

Hawaii: 

• For  monitors,  printers.  Bernoulli  Boxes,  computers, 
hard  drives,  and  power  backups,  actual  UPS  Blue 
charge  will  be  added.  For  all  other  items,  add  $3  per 
order. 

Alaska  and  outside  Continental  US: 

• Call  603/446-7721  for  information. 
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gourd! 

What  will  they  think  of  next? 

It's  time  to  preserve,  pickle,  and  pack  it  in  for  the 
season  up  here  in  the  glorified  pumpkin  patch  of 
Marlow,  NH  (pop.  567).  But  even  though  there’s  a 
definite  nip  in  the  air,  and  we're  tucking  ourselves  in 
tighter  each  night,  we  continue  offering  the  freshest  crop 
of  PC  products  you'll  find  anywhere— not  to  mention 
service  that's  way  more  personal 
than  any  computer  will  ever  be. 

Our  illustrious  party  animals  have 
been  adding  a human  touch  to  high 
tech  for  almost  ten  years  now.  But 
for  newcomers  it  may  be  a little  hard 
to  see  the  Connection,  so  to  speak. 

Well,  it's  simple— while  we  do  have 


the  best  combination  of  low  prices,  technical  support, 
and  fast  shipping  around,  we're  still  just  a bunch  of 
country  folk  doing  an  honest  day's  (and  often  night’s) 
work  here  in  the  woods  of  New  Hampshire.  Call 
anytime— whether  you  want  the  latest  video  display 
or  a report  on  this  year’s  apple  crop. 

A kernel  of  truth.  (Or,  let's  not  get  too  corny.) 
Things  will  really  start  hopping  around  your  office  when 
you  get  your  supply  of  PC  Connection 
Popcorn  on  the  Cob.  We're  sending 
some  free  to  everyone  who  places 
an  order  for  $750  or  more  between 
now  and  December  31 . Just  put  a 
cob  in  the  bag,  place  it  in  your 
microwave,  and  out  come  three 
cups  of  popcorn . What  an  earfu  I ! 


Lend  you  an  ear?  We'll  giw  you  3 of  them ! 

PC  Connection  Popcorn  on  the  Cob.  One  batch  per 
customer.  Not  available  outside  continental  U.S. 
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CalComp  ColorMaster  Plus  66 1 3PS  with 
10MB  of  RAM. 

The  6603PS  fits  images  measuring  up 
to  8.1  by  10.6  inches  on  standard  A-size 
(8.5-  by  11 -inch)  paper,  thanks  to  its 
paper-feeding  mechanism.  A release  arm 
facilitates  loading  the  print  medium  into 
the  supply  bin.  Pull  the  arm  forward  and 
the  rubber  rollers  of  the  feed  mechanism 
release.  Push  it  back  and  they  firmly  grab 
the  paper,  ready  to  feed  it  smoothly  into 
the  6603PS  when  printing  starts. 

The  printer  can  handle  up  to  50  sheets 
of  acetate  or  1 00  sheets  of  treated  paper.  It 
accommodates  A4-  and  legal-size  paper. 
The  B-size  6613PS  extends  the  image 
size  to  1 1 .25  by  1 7.25  inches,  according  to 
the  vendor. 

Two  trays  project  upward  and  back 
from  the  top  of  the  machine.  But  the  top  of 
the  rear  tray  does  not  project  beyond  the 
rear  of  the  printer,  so  the  only  clearance 
you  will  need  behind  the  machine  is  for 
the  cables. 

A single-color  pass  takes  22  seconds, 
so  a four-color  image  will  take  about  90 
seconds  to  print,  not  counting  transfer  and 
rastering  time.  CalComp  uses  a RISC 
processor  to  speed  transfer  and  rasteriza- 
tion. But  because  PC  Magazine  Labs’  test 
suite  is  not  helped  by  a fast  raster-image 
processor,  the  6603PS  delivered  perfor- 
mance slower  than  most  other  thermal 
wax  machines. 

Color  registration  was  excellent.  The 
output  quality  compared  well  with  other 
thermal  wax  printers,  although  close  scru- 
tiny of  the  output  revealed  a subtle  green 
mottling  of  the  three-color  blacks.  Still, 
the  results  were  just  fine  for  making  pres- 
entations or  checking  prepress  output. 

EASY  ACCESS 

To  access  the  internal  mechanism  of  the 
6603PS,  you  need  only  press  a tab  on  the 
left  side  of  the  machine  to  open  a hatch, 
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about  two-thirds  the  width  and  half  the 
length  of  the  printer.  Push  it  all  the  way 
back  and  it  latches  up. 

Loading  transfer  sheets  into  the  6603PS 
is  a complex  though  manageable  task. 
You  must  first  slide  the  feed  roller  into  a 
black  anodized  aluminum  carrier  and 
insert  hubs  in  each  end.  Place  another  hub 
in  the  take-up  spool,  drop  the  supply  as- 
sembly in  place,  stretch  out  the  transfer 
sheet,  and  lay  the  take-up  spool  in  place. 

Next  you  advise  the  6603PS  whether 
you’ve  installed  a one-,  three-,  or  four- 
color  transfer  sheet  if  it  differs  from  the 
last  ribbon  you  used.  You  do  this  by 
entering  the  appropriate  values  into  the 
menu-driven  control  panel  at  the  front 
right  comer  of  the  machine.  The  panel 
features  a 1 6-character  by  2-line  LCD  and 
six  push  buttons  (four  arranged  as  cursor 
arrows,  two  as  Clear  and  Enter),  which 
control  all  functions.  It  also  monitors  and 
displays  the  current  printer  operation. 

Transfer  sheets  cost  $90  for  a one- 
color  ribbon  that  produces  600  pages,  $88 
for  three-color  (210  pages),  and  $85  for 
four-color  ( 1 50  pages). 

The  printer  measures  17  by  18  by  23 


CalComp  ColorMaster 
Plus  6603PS 


Color  PostScript  scores 
In  Short:  The  $6,995  CalComp  Color- 
Master  Plus  6603PS  produces  output  with 
excellent  registration  and  a large  print- 
able area,  and  it  can  print  on  B-size  pa- 
per. It  uses  the  PhoenixPage  PostScript 
interpreter  and  includes  39  fonts. 


inches  (HWD)  with  its  paper  trays  in- 
stalled. While  the  6603PS  actually  has  a 
17-  by  18-inch  footprint,  CalComp  rec- 
ommends that  you  allow  an  additional  6 
inches  on  the  left  for  ventilation  and  sev- 
eral inches  behind  for  cables  to  the  printer’s 
parallel,  serial,  AppleTalk,  and  SCSI  ports. 

The  6603PS's  construction  is  solid, 
and  its  printhead  mechanism  is  more 
rugged  than  most.  Its  competitive  price 
does  not  make  sacrifices  in  color  Post- 
Script power  or  the  number  of  fonts.  The 
6603PS  is  the  patriotic  alternative,  even  if 
it  is  a bit  slow. 


FACT  FILE 


CalComp  Inc.,  241 1 W.  La  Palma  Ave., 
Anaheim,  CA  92803;  800-225-2667. 

CalComp  ColorMaster  Plus  6603PS 
List  Price:  $6,995. 

Standard  Warranty:  One  year  on  parts 
and  labor  with  on-site  service  from 
CalComp. 

Dimensions  (HWD):  17  x 18  x 23 

inches. 

Weight:  55  lbs. 

Emulations:  Phoenix  Technologies’ 
PhoenixPage  PostScript  interpreter. 
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GENERAL  PARAMETRICS  CORP. 

General  Parametrics  ^ 
Spectra*Star  430\^^m 

Clear,  clean  fonts  distinguish  the  General 
Parametrics  Spectra*Star  430.  The  deli- 
cate weight  of  the  system’s  35  fonts  and 
the  fine  serifs  on  the  Roman  typefaces 
make  text  look  sharper  than  the  300-dot- 
per-inch  resolution  of  the  printer’s  Sharp 
JX-560G  engine.  The  quality  is  attribut- 
able to  Pipeline’s  PowerPage  PostScript 
interpreter.  It  delivers  superior  quality 
even  if  you  don’t  use  the  Spectra*Star 
430’s  enhanced  mode,  which  raises  verti- 
cal resolution  to  600  dpi. 

At  $6,995,  the  Spectra*Star  430  is 
priced  squarely  in  the  middle  of  the  Gen- 
eral Parametrics  line.  The  entry-level 
machine  is  the  Spectra*Star  410,  with 
1 MB  of  RAM  and  Mitsubishi  370  emula- 
tion (but  no  PostScript),  priced  at  $4,995. 
Other  units  include  the  $5,995  Spectra* 
Star 420  (with  4MB  of  RAM,  raster  mode, 
Mitsubishi  emulation,  and  HPGL),  the 
$7,995  Spectra*Star440,  which  is  like  the 
430  but  with  a 32MB  hard  disk,  and  the 
$14,990  Spectra*Star  450,  which  includes 
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Using  Graphics? 
Printing  Images? 
Capturing  Screens? 
Use 

Pizazz  Plus 

for  WINDOWS  and  DOS 


U For  the  highest-tech  screen  dumps 
available,  nothing  can  beat  Pizazz 
Plus,  if  PC  Magazine' 

« Pizazz  Plus  performed  flawlessly. 
This  software  had  me  jumping  off  the 
bench  with  excitement  every  time  I 
heard  my  LaserJet  III  start  pumping 
out  hard  copy. » BCS  Update, 
Boston  Computer  Society 3 

« Pizazz  Plus:  Finally— An  easy  way 
to  capture  and  print  screen  images  » 

PC  World3 

< i Pizazz  Plus  is  an  excellent  screen 
capture  program,  producing  high- 
quality  output,  saving  files  in  several 
formats  and  providing  the  best  color 
adjustment  features  of  any  reviewed 
products,  v PC  Week 4 


Pizazz  Plus  captures  the  screen,  enhances 
the  image,  prints  the  image,  and  saves 
the  screen  image  as  a graphics  file. 

And  it  supports  more  than  425  different 
printers  and  more  than  30  video  and  video 
capture  boards. 


EDITORS*  I 
CHOICE  | 
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« Pizazz. . . was  a phenomenal  product 
and  Pizazz  Plus  is  a lot  better  yet.  V 

Computing  Now 5 

U For  such  a complex  program,  ease 
of  use  is  one  of  Pizazz  Plus  ’ main 
features.  Jf  Ventura  Professional" 


a Pizazz  Plus  is  a reasonably  priced, 
useful  utility  for  a variety  of  applica- 
tions v info  World 7 


Enhance  your  image, 
Use  Pizazz  Plus 

Only  $149.00 

plus  $5.00  shipping  and  handling 

Call  theAPTEC 
ORDER  HOTLINE 
(800)  433-5201 

or  FAX  ORDER  LINE 
(508)  433-8466 

(gprec) 

Application  Techniques.  Inc. 

10  Lomar  Park  Drive.  Pepperell,  MA  01463 


« Pizazz  Plus  provides  the  most 
sophisticated  mapping  of  screen 
colors  to  black-and-white  printer 
output,  ff  PC  Magazine" 

« It’s  well  worth  the  price  V) 

Home  Office  Computing 3 

a Pizazz  Plus  offers  an  extraordinary 
package  for  color  oriented  publica- 
tions work.  V Ventura  Professional’0 

(6  Pizazz  Plus —The  Ultimate  Screen 
Dump  Utility.  There’s  no  question  that 
Pizazz  Plus  is  another  one  of  those 
products  that  few  of  us  can  get  along 
without.  It  should  be  included  when 
you  buy  DOS. » Computing  Now" 


Copyright  Credits:  1 Reprinted  from  PC  Magazine  Copyright  t 1990  Ziff  Communications  Company.  April  24,  1990  "Screen-Capture  Software  Saves  the  Moment:  Pizazz  Plus"  by 
Robin  Raskin,  pg.  269.  2 Reprinted  from  The  BCS  Update,  a publication  of  the  Boston  Computer  Society.  February  1991,  "Software  All-Star  Team  Line-Up"  by  Jack  Rochester,  pg.  12. 

3 Reprinted  with  the  permission  of  PC  World.  July  1989  "Finally  - An  Easy  Way  to  Capture  and  Print  Screen  Images ' by  Mark  Hendricks,  pg.  90.  4 Reprinted  from  PC  Week  Copyright 
c 1989  Ziff  Communications  Company  November  27. 1989,  "Screen  Capture  Programs  Help  Get  It  All  Down  On  Paper  by  Caroline  Halliday,  pg.  41.  5 Reprinted  from  Computing  Now 
Copyright  c Moorshead  Publications,  February  1989,  "Pizazz  Plus  -The  Ultimate  Screen  Dump  Utility"  by  Frank  Lenk,  pg.  52.  6 Reprinted  from  Ventura  Professional,  July  1990, 
"Grabbers!  Coming  Soon  To  a Screen  Near  You"  by  Walter  Hudson,  pg.  46.  7 Reprinted  from  Source:  InfoWorld  March  20. 1989  "Impressions"  by  Gary  Lee  Hendershot.  8 Reprinted 
from  PC  Magazine  June  26. 1990  Copyright  © 1990  Ziff  Communications  Company  "The  Ultimate  Utility  Shelf:  Screen  Capture"  by  Bill  Howard,  pg.  184.  9 Reprinted  from  Home  Office 
Computing,  February  1990,  "From  Screen  to  Printer  with  Pizazz"  pg.  22.  10  Reprinted  from  Ventura  Professional,  op.  cit..  pg.  47.  11  Reprinted  from  Computing  Now.  op.  cit.  pg.  23. 
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General  Parametrics 
Spectra'Star  430 


Color  PostScript  scores 
In  Short:  The  $6,995  General  Paramet- 
rics Spectra'Star  430  produces  beautiful 
images  with  especially  elegant  type,  us- 
ing the  Pipeline  PowerPage  PostScript 
interpreter  with  35  fonts.  But  it  gives  you 
a small  printable  area. 


a PostScript  film-making  feature. 

The  Spectra*Star  430  combines  6MB 
of  RAM  with  the  Pipeline’s  PowerPage 
PostScript  interpreter,  HPGL,  Mitsubishi 
370,  and  a Targa-compatible  raster  mode. 
It  offers  parallel,  serial,  and  AppleTalk 
ports,  as  well  as  a SCSI  port  to  which  you 
can  hook  up  an  external  hard  disk  for 
storing  downloadable  fonts. 

The  Spectra*Stars  are  all  big,  square- 
looking printers  with  an  18-  by  18-inch 
footprint.  When  you  slide  the  Spectra*Star 
430’s  paper-feed  and  return  trays  into  the 
slots  in  the  front  of  the  machine,  it  con- 
sumes an  1 8-  by  27-inch  space  and  stands 
13  inches  high. 

PLAY-BY-PLAY  PRINTS 

The  box  looks  squarer  than  its  dimensions 
imply,  straight  on  all  four  sides  and  gently 
rounded  at  the  comers.  With  its  flat  top,  it 
resembles  a hunkering  cube,  with  a bev- 
eled top  edge  at  the  front  to  accommodate 
the  machine’s  modest  control  panel. 

Six  membrane  switches,  including  one 
for  paper  size  and  one  for  interface,  and  a 
16-  by  2-character  LCD  panel  make  up 
the  machine’s  menu  control  system.  The 
little  LCD  screen  is  more  active  than  most, 
cycling  through  the  printer’s  basic  setup 
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rinters 


COLOR  POSTSCRIPT 


(paper-size  and  transfer-sheet  type)  while 
it  sits  idle.  During  printing,  it  gives  a play- 
by-play  account  of  what  the  printer  is 
doing  and  even  indicates  the  ribbon  color 
currently  in  use. 

The  mechanism  inside  is  solid,  mostly 
stamped  from  steel,  and  uses  two  drive 
chains  and  a number  of  nylon  gears.  The 
Sharp  engine  moves  paper  with  a large 
drum  mechanism  that  removes  about  an 
inch  on  either  end  of  a page  from  the  print 
area.  The  actual  printing  area  measures 
8. 1 by  8.8  inches  on  8.5-  by  1 1 -inch  paper 
and  8. 1 by  10.8  inches  on  legal  paper.  TTte 
printer  also  supports  A4  and  Special  A4 
paper  sizes. 

The  General  Parametrics  controller  is 
based  on  an  Intel  80960  RISC  processor 
operating  at  20  MHz.  It  fits  inside  a sturdy 
steel  pan  in  the  top  of  the  case  and  pulls 
paper  from  a feed  tray  that  slides  into  a slot 
at  the  bottom  of  the  front  panel.  The  tray 
holds  100  sheets  of  paper  or  50  sheets  of 
transparency  film. 

Transfer  sheets  come  in  loose  rolls, 
rather  than  a cartridge,  but  these  can  be 
quickly  loaded.  The  feed  roll  drops  onto 
two  open  bearings;  one  end  of  the  take-up 
spool  fits  a drive  shaft,  and  the  other  end 
drops  into  place.  The  transfer  sheet  makes 
a straight  pass  across  the  top  of  a Kyocera 
printhead,  which  is  hinged  to  the  top  of  the 
mechanism.  The  printhead  drops  into 
position  when  you  close  the  top  of  the 
machine. 

The  printer  supports  one-,  three-,  and 
four-color  transfer  sheets.  The  rolls  are 
capable  of  making  1,000,  340,  and  275 
pages,  respectively,  and  are  priced  at  $ 1 50, 
$145,  and  $140  each. 

Although  the  fast  RISC  processor  in 
the  Spectra*Star  430  should  deliver  top 
performance  on  vector  images,  on  PC 
Labs’  speed  tests  it  failed  to  elicit  a speedy 
response.  In  fact,  the  Spectra*Star  430 
proved  to  be  the  slowest  of  all  the  color 
PostScript  printers  we  tested.  The  printer 
has  an  FCC  Class  A rating  and  a 90-day 
warranty  with  on-site  service. 

The  Spectra*Star  430’s  elegant  fonts 
make  for  great  presentations.  But  its  best 
feature  is  its  wide  range  of  emulations, 
which  allow  you  to  print  from  nearly  any 
software  that  supports  color  output. 


FACT  FILE 


General  Parametrics  Corp.,  1250  Ninth 
St.,  Berkeley,  CA  94710;  800-223-0999. 

General  Parametrics  Spectra'Star  430 


List  Price;  $6,995;  32MB  upgrade  kit 
$1 ,050;  film  recorder  and  processor 
board,  $6,995. 

Standard  Warranty;  90  days  on  parts 
and  labor  with  on-site  service  from 
General  Parametrics  (extended 
warranties  available). 

Dimensions  (HWD):  13x18x27  inches. 
Weight:  70  lbs. 

Emulations:  HPGL,  Mitsubishi  G370, 
Pipeline  PowerPage  PostScript 
interpreter. 
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NEC  TECHNOLOGIES  INC. 

NEC  Colormate 
PS  Model  40 


Trim  costs  to  hold  down  prices  and  some- 
thing has  to  go.  With  the  $6,995  NEC 
Colormate  PS  Model  40 — which  NEC 
Technologies  expects  to  be  discounted  to 
$4,600  on  the  street — what’s  lost  is 
memory,  large  paper  sizes,  and  the  18 
fonts  you  would  expect  to  get  with  an 
Adobe  PostScript  printer. 

The  Model  40  is  strictly  for  the  budget- 
minded  who  can  live  with  1 7 fonts  in  four 
families  (Helvetica,  Helvetica  Narrow, 
Times,  and  Courier),  letter-size-only 
media,  and  4MB  of  RAM.  Those  who  out- 
grow it  can  trade  up  to  its  big  brother,  the 
$8,995  NEC  Colormate  PS  Model  80, 
which  offers  35  fonts,  letter  and  legal 
paper  capabilities,  and  8MB  of  RAM. 

The  font  and  memory  deficiencies  of 
the  Model  40  don’t  prevent  it  from  pro- 
ducing high-quality  output.  It  uses  the 
same  engine  as  its  more  expensive  sibling 
and  delivers  excellent  output  at  faster- 
than-average  speeds.  Registration  is  nearly 
perfect.  Even  with  a three-color  ribbon, 
blacks  were  truly  black  and  solid,  and  the 
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Project 
Scheduler  5 


The  #1  power  planner 
the  competition 
didn’t  plan  on. 


Mainstream  Project  Management  Software 
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Instaplan 

5000 

Project  for 
Windows 

Scheduler  5 

Superproject 

Export 

Time  Line 
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Version  3.02 

Version  2.0 

Version  1.0 

Vtersion  1.0 

Version  1.1 

Version  4.0 

Price 

$695 

$549 

$695 

$685 

$695 

$695 

Performance 

Features  and  flexibility 

(175) 

Good 

Very  Good  Excellent 

Very  Good 

Wry  Good  I 

Rescheduling/resource 

leveling 

(100) 

Satisfactory 

Satisfactory 

Good 

Excellent 

Very  Good 

Very  Good 

| Speed 

(75) 

Satisfactory 

Very  Good 

Excellent 

Very  Good 

Very  Good 

Satisfactory 

Reporting 

(100) 

Good 

Good 

Good 

Very  Good 

Very  Good 

Very  Good 

(75) 

Very  Good  Good 

Very  Good  Very  Good 

Good 

Very  Good 

Ease  of  learning 

(100) 

Very  Good 

Very  Good 

Very  Good 

Very  Good 

Good 

Very  Good 

tea  of  mo 

(125) 

Good 

Good 

Very  Good 

Excellent 

Good 

Good 

Error  handling 

(75) 

Good 

Good 

Satisfactory 

V6ry  Good 

Good 

Very  Good 

Support  policies 

(50) 

Good 

Good 

Very  Good 

Good 

Very  Good 

Technical  support 

(50) 

Very  Good 

Very  Good 

Satisfactory 

^xcellen^^ 

Satisfactory 

Very  Good 

Value 

(75) 

Satisfactory 

Good 

Very  Good  ^ 

Excellent  M 

Very  Good 

Very  Good 

Final  scores 

6.0 

6.4 

7.i  Ik 

8.7  1 

6.8 

7.1 

Source:  InfoWorld,  November  26,  1990 
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See  how  Project  Scheduler  5 
fits  into  your  plans.  Call  or  write: 

415/570-7700 

393  Vintage  Park  Drive,  Suite  140 
Foster  City,  CA  94404 
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“I  don’t  think  we’re  in 
Kansas  anymore, Toto!’ 


You’d  be  surprised  where  the 
new  HP  ScanJet  He  scanner  can 
take  you. 

Our  improved  8-bit  grayscale 
brings  you  black  & white  that  you 
once  only  dreamed  of.  And  our 
new  24-bit  color  helps  give  your 
output  magical  impact  Both  come 
with  true  400  dpi  quality. 


Our  new  HP  AccuPage  tech- 
nology combined  with  your 
OCR  software  makes  text 
scanning  better  than  ever. 
And  with  our  automatic 
document  feeder,  you  can 
scan  up  to  50  pages  in  quick 
succession. 

When  it  comes  to  scanning 
color,  the  ScanJet  lie  only 


"Die  HP  ScanJet  He  makes  it  easier 
than  ever  to  create  a great  image. 


'Suggested  U.S.  list  price.  C 1991  Hewlett-Packard  Company  PE  12121 
tin  Canada,  call  1-800-387-3867,  Ext  2548. 


Copyrighled  material 


The  new  HP  ScanJet  lie 
opens  up  awhde  new  world 
With  better  black& white. 
And  color. 


needs  to  make  one  pass.  So  you 
scan  color  images  faster  than  you 
can  click  your  heels  three  times. 
Of  course,  the  ScanJet  lie  is  com- 
patible with  all  mtyor  software. 
And  it's  only  $2,195*  for  IBM  AT- 
compatible  and  Micro  Channel.  Or 
only  $1,995*  for  Macintosh. 

Fbr  the  nearest  authorized  HP 


dealer  or  for  more  information, 
call  1-800-752-0900,  Ext.  2548+ 
You’ll  experience  awes  like  never 
before. 

HP  Peripherals 

When  itt  important  to  you. 

What  HEWLETT 
mLUM  PACKARD 
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output  is  Pantone-approved.  The  maxi- 
mum image  area,  however,  is  8.1  by  9 
inches  on  letter-size  paper;  the  Model  80 
extends  this  to  8.1  by  11.9  inches  for 
legal-size  paper,  according  to  NEC. 

The  case  of  both  the  Model  40  and  the 
Model  80  is  thin  plastic,  ribbed  inside  for 
greater  rigidity.  But  the  strength  is  not 
overwhelming.  The  print  mechanism  is 
built  on  a stamped  steel  foundation, 
screwed  to  the  case.  Most  parts  are  metal; 
only  the  drive  gears  are  plastic.  The  entire 
drive  mechanism  is  connected  to  a heavy- 
duty  motor  that  uses  a thick  cogged  belt  to 
run  the  printing  process;  a thin  cogged 
belt  links  parts  of  the  paper  mechanism. 

WRINKLED  SHEETS 

You  access  the  internal  mechanism  by 
releasing  a prominent  latch  on  the  printer. 
The  top  pivots  upward  around  a hinge 


midway  in  front  of  a backward-leaning 
paper-feed  tray.  The  tray  can  hold  100 
pages  of  specially  treated  paper  or  50 
sheets  of  transparency  medium. 

Transfer  rolls  for  the  Colormates  come 
in  a cartridge  that  is  somewhat  easier  to 
load  than  loose  rolls.  But  the  threading 
caused  us  problems:  The  transfer  sheet 
consistently  wrinkled  around  the  optical 
sensor  even  though  we  followed  instruc- 
tions in  threading  the  printer.  (The  sensor 
detects  which  color  is  active  and  whether 
a transfer  sheet  is  available  for  it.)  The 
wrinkling  resulted  in  errors  that  were 
corrected  only  after  the  transfer  ribbon 
was  pulled  to  the  right  side  of  its  cartridge, 
a procedure  that  is  not  outlined  in  the 
documentation. 

Both  the  rear  feed  tray  and  the  forward 


■ NEC  Colormate  PS  Model  40 


exit  tray  project  back  from  the  top  of  the 
printer  at  an  angle  of  about  45  degrees. 
The  lean-to-the-rear  tray  design  means 
that  you’ll  need  about  6 inches  extra  behind 
the  printer,  which  measures  17  by  16  by 
18  inches  including  paper  trays. 
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PERFORMANCE  TESTS:  COLOR  POSTSCRIPT  PRINTERS 


, 


The  color  PostScript  vendors 
that  produced  the  fastest 
printers  In  last  December’s 
comparison  were  In  the  lead 
again:  QMS  took  home  top 
honors  for  graphics  speed,  and 
NEC  came  In  first  on  text  speed 
this  time  around. 


WHAT  THE  NUMBERS  MEAN 

Though  a color  PostScript  printer  is  not 
generally  purchased  with  speed  in  mind, 
print  speed  is  an  effective  measure  of 
engine  efficiency.  Of  the  nine  color 
PostScript  printers  we  tested,  eight  used  a 
thermal  wax  transfer  process,  and 
one — the  Tektronix  Phaser  III  PXi — 
employed  a solid-ink/phase-change 
process.  Of  the  thermal  wax  transfer 
printers,  three  used  four-color  print  ribbons 
(allowing  for  true  black),  whereas  the 
remaining  five  printers  used  three-color 
ribbons  (combining  all  three  colors  to 
produce  black). 

Based  on  our  tests,  printers  using  three- 
color  ribbons  are  generally  slower  than 
those  utilizing  four-color  ribbons — with  less 
than  half  the  output  in  some  cases — 
especially  in  text  mode,  because  of  the 
three  print  passes  required  to  produce 
black. 


FASTEST  ON  OUR  TESTS 

On  our  performance  tests,  the  QMS 
ColorScript  100  Model  lOp  was  the 
speediest  graphics  performer  by  a nose, 
at  0.6  gppm.  The  NEC  Colormate  PS 
Model  40  was  the  fastest  in  text  mode,  at 
1 .8  ppm,  just  slightly  slower  than  its  rated 
speed  of  2 ppm.  On  our  graphics  test,  the 
NEC  emerged  in  a second-place  tie  with 
three  other  printers,  at  0.5  gppm. 

Neither  of  the  two  top  performers  used 
a RISC  processor  (all  the  other  printers  in 
this  category  did  use  one  except  the  Oc6 
Graphics  G5241-PS).  We  expect 
that  on  larger  or  more-complex 
files  than  those  in  our  test 
suite,  the  RISC  processors 
would  improve  the  performance 
of  the  competition. 

Note  that  the  Tektronix 
Phaser  III  PXi,  though  a four- 
color  printer,  is  not  directly 
comparable  with  the  four- 
color  ribbon  printers 
because  it  is  based  on 
slightly  slower,  solid-ink/ 
phase-change  technol- 
ogy. It  turned  in  the 
slowest  text 
speed  of  the  lot,  ^5 
at  0.5  ppm;  its 
graphics  speed, 
however,  was  on  a par  with 
the  thermal  wax  transfer  units. 


The  Text  Speed  test  measures  the  time  it 
takes  to  send  and  print  ten  copies  of  a two- 
page  business  letter  with  1 -inch  margins  in 
10-cpi  type.  Results  are  reported  in  pages 
per  minute. 

The  Graphics  Speed  test  measures  the 
time  it  takes  to  send  and  print  two  copies  of 
a graphics  image  created  using  PageMaker 
and  Microsoft  Windows.  Results  are  reported 
in  graphics  pages  per  minute. 


Taller  bars  represent 
better  performance. 
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Paper  is  pulled  down  from  the  rear 
tray,  spun  around  a drum,  and  drawn  past 
the  thermal  printhead.  It  pokes  into  the 
exit  tray  with  every  pass  until  it  finally 
slides  out.  The  exit  tray  is  covered  with  a 
textured,  smoked-plastic  cover;  conduc- 
tive carbon  fibers  hang  from  the  far  side  of 
the  cover  to  dissipate  static  that  could 
disrupt  proper  paper  travel. 

The  control  panel  of  the  Model  40  is 
inset  in  the  front  of  the  machine  and  fea- 
tures a 1 6-character  LCD,  five  membrane 
switches,  a thumbwheel,  and  two  LEDs 
on  the  front  edge  of  the  machine.  Al- 
though the  thumbwheel  allows  you  to 
adjust  the  density  of  print,  the  documenta- 
tion and  printed  output  both  favor  the  use 
of  a single  setting. 

The  membrane  switches  and  LCD 
make  up  a menu  system  for  setting  up  the 
various  features  of  the  printer.  Using  a 
combination  of  the  Menu,  Next,  and  Se- 
lect keys,  you  can  select  the  interface  used 
(both  Colormates  are  equipped  with  par- 
allel, serial,  AppleTalk,  and  SCSI  inter- 
faces), along  with  paper  size  and  other 
functions.  A membrane  switch  brings  the 
printer  on-line. 

The  NEC  Colormate  PS  Model  40 
offers  a low-cost  entry  into  color  Post- 


NEC  Colormate  PS  Model  40 


Color  PostScript  scores 
In  Short:  The  $6,995  NEC  Colormate  PS 
Model  40  includes  Adobe  PostScript  but 
skimps  on  fonts,  including  only  17.  It 
offers  a small  printable  area,  but  its  output 
quality  is  just  as  good  as  its  competitors'. 
On  PC  Labs'  test,  the  Colormate  deliv- 
ered the  fastest  text  speed  in  this  cate- 
gory. 


rinters 


COLOR  POSTSCRIPT 


Script  printing,  one  that  later  can  be  up- 
graded to  what  you  should  have  purchased 
in  the  first  place.  Its  strength  is  that  most 
budgets  that  can't  afford  the  higher-priced 
models  can  manage  this  one  now. 


FACT  FILE 


NEC  Technologies  Inc.,  1414 
Massachusetts  Ave.,  Boxborough,  MA 
01719:800-632-4636. 

NEC  Colormate  PS  Model  40 
List  Price:  $6,995. 

Standard  Warranty:  One  year  on  parts 
and  labor  with  90  days  on-site  service 
from  NEC. 

Dimensions  (HWD):  17x16x18 
inches. 

Weight:  55  lbs. 

Emulations:  Adobe  PostScript. 
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OCE  GRAPHICS  USA  INC. 

Oce  Graphics 
G5241-PS 

One’s  reaction  to  Euro-: 
matter  of  taste,  but  the  French-designed 
Oce  Graphics  G524 1 -PS  will  appeal  even 
to  those  who  are  cool  to  its  curves.  More 
than  a face  that  is  exceptionally  pretty  (or 
just  different),  the  Oce  Graphics  design  is 
functional.  It  offers  easy  and  convenient 
access  to  the  vital  innards  of  this  $8,990 
thermal  wax  printer,  which  Oc6  Graphics 
expects  to  sell  for  $6,500  to  $7,000. 

Oce  (“oh-say”)  Graphics,  which  also 
makes  pen  and  thermal  plotters,  is  based 
in  France.  The  parent  company  is  Dutch 
and  was  part  of  the  Schlumberger  con- 
glomerate until  two  years  ago. 

Equipped  with  true  Adobe  PostScript, 
the  Oc6  Graphics  G5241-PS  delivers 
faster-than-average  performance  with 
excellent  color  output.  It  comes  equipped 
with  35  fonts,  delivers  300-dot-per-inch 
resolution,  and  requires  about  I minute  to 
print  a page.  Its  8MB  of  RAM  is  not  up- 
gradable. 

The  G524 1 -PS  handles  only  A (letter- 
size)  and  A-long  (8.5-  by  I2.7-inch)  pa- 
per. But  it  will  deliver  a full-size  print 
area  if  you  opt  for  A-long  and  trim  off  the 
extra  margin.  Three  larger  models  take 
sheets  up  to  1 1 .7  by  17.1  inches  and  cost 
$ 1 0,990  with  8MB  of  RAM,  $ 1 2,990  with 
12MB,  and  $15,990  with  16MB. 


Despite  its  unusual  styling,  the  G524 1 - 
PS’s  measurements  are  rather  ordinary — a 
16-  by  17-inch  footprint  and  an  overall 
size  of  10  by  16  by  24  inches  when  you 
include  the  paper  tray.  But  it  looks  much 
more  compact.  The  plastic  curl  on  top 
holds  the  ink  transfer  sheets. 

To  load  ink  sheets,  pop  an  access  hatch 
and  drop  the  source  and  take-up  rolls  into 
place overa  straight,  unobstructed  thread- 
ing path.  In  our  unit,  however,  the  card- 
board-tube  take-up  rolls  proved  to  be  a bit 
too  long  to  easily  fit  between  their  hubs. 
The  problem  was  solved  by  the  brute 
force  method.  A single  four-color  transfer 
roll  can  produce  80  pages;  three-color 
produces  100,  and  monochrome  produces 
300  pages.  All  rolls  cost  $49  each. 

Little  of  the  Shinko  445  engine  used  by 
the  G5241-PS  is  visible  when  you  pop 
open  the  access  hatch.  Most  is  covered  by 
the  printer’s  protective  plastic  shell.  The 
Kyocera  printhead,  which  rides  on  the 
hatch  cover,  is  hinged  to  the  rest  of  the 
mechanism.  A riveted  stamped-steel  chas- 
sis fits  inside  the  machine's  decorative 
plastic  case.  The  rubber  platen  allows  a 
moderately  large  active  printing  area:  8.2 
by  9.3  inches  on  letter-size  paper,  8.2  by 
1 1 inches  on  A-long  paper. 


Oce  Graphics  G5241-PS 


Color  PostScript  scores 
In  Short:  Notable  for  its  physical  styling, 
the  Oc6  Graphics  G5241-PS  produces 
quality  output,  using  Adobe  PostScript 
with  35  fonts,  but  that  output  has  a small 
printable  area.  And  at  $8,990,  the  printer 
is  a little  on  the  pricey  side. 
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Not  only  is  the  Phaser"*  II  PXi  the  first 
thermal  wax  printer  with  Adobe's 
PostScript0  Language  Level  2 soft- 
ware, it  also  has  HP-GL.  What  more 
could  you  want  from  a printer? 


The  Phaser  II  PXi  was  designed 
with  shareability  in  mind.  So  it 
works  with  Macs,  PCs  and  work- 
stations simultaneously. 


— 
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A screaming  24  MHz  RISC 
processor  and  6 Mb  of 
memory  make  the 
Phaser  II  PXi  the  fastest 
color  printer  on  the 
market.  Really. 


The  Phaser  II  PXi  delivers  16.7  million 
brilliant  colors  at  300  dpi.  If  you  don’t 
believe  us.  count  them  for  yourself. 


West  36% 


Northeast 


Pacific 


You  say  you  want  superior 
color  fidelity?  Rest  assured  . 
the  Phaser  II  PXi  is  approved 
by  Pantone  and  features 
TekColor™  matching. 


South  22% 


Ale*is  GJ0UP 


Central 
O Sou* 


So  you  have  this  great  idea.  One  that’ll  win  an  account.  Break  a sales  record. 
Or  simply  make  you  look  like  a genius.  Don’t  blow  it  with  a color  printer  that 
won't  do  your  brainwork  justice. 

Get  the  new  Phaser  II  PXi,  the  thermal  wax  printer  that’s  flexible,  cost- 
effective  (at  just  $7995),  and  able  to  produce  millions  of  brilliant  colors. 

See  the  quality  of  its  output  for  yourself.  Just  call  1-800-835-6100,  Dept  15E 
and  we'll  send  you  a free  sample 

The  new  Phaser  II  PXi.  It'll  make  your  ideas  look  as  bright  as  they  ought  to. 


Tektronix 

The  best  and  the  brightest 
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The  paper  tray  fits  into  a slot  midway 
up  the  from  of  the  machine  and  holds  up  to 
1 00  sheets  of  specially  treated  paper  or  50 
sheets  of  transparency  media.  The  output 
tray  has  only  half  the  capacity. 

The  control  panel  has  eight  push  but- 
tons and  a 1 6-character  LCD  of  the  ma- 
chine's menuing  system.  From  the  menu, 
you  select  the  interface  (parallel,  serial,  or 
AppleTalk),  printing  parameters,  and 
language  of  the  prompts  on  the  LCD.  A 
SCSI  port  allows  you  to  connect  a hard 
disk  for  storing  downloadable  fonts.  The 
Oce  controller  is  based  on  a Motorola 


68020  processor  operating  at  16.67  MHz. 

Convenience  is  compromised  in  one 
area.  You  must  explicitly  set  the  type  of 
transfer  sheet  you’re  using  (one-,  three-, 
or  four-color).  Many  other  thermal  wax 
machines  automatically  detect  that  infor- 
mation. If  you  specify  the  wrong  type,  the 
G5241-PS  is  apt  to  print  oddly  colored 
images.  When  you  see  them,  you’ll  know 
immediately  what  is  wrong,  but  you’ll 
have  wasted  a transfer  sheet. 

The  only  short  side  of  the  Oce  Graph- 
ics G524 1 -PS  is  the  small  paper  it  handles. 
This  is  a competent,  distinctively  styled 
printer  that  should  serve  prepress  and 
presentation  jobs  well. 


COLOR  POSTSCRIPT  PRINTERS:  SUMMARY  OF  FEATURES 


. •'  ’ r.  : i 

CalComp 
ColorMaster  Plus 

Ganaral 

NEC  Colormate  PS 

Oc*  Graphics 
G5241-PS 

QMS  ColorScript 

Seiko  CdorPoint 

6603 PS 

Spectra'Star  430 

Model  40 

100  Model  lOp 

PSX  Model  4 

Uit  price  (tested  configuration) 

$6,995 

*6,995 

$6,995 

*8,990 

$6,995 

$9,499 

PHYSICAL  CHARACTERISTICS 

■«  „ -t ruum  ’ ? — ■ v 

unt  tensions  (i  iw u.  m incnosj 

17x  18x23 

13x18x27 

17x16x18 

10x16x24 

12x17x22 

8x14x25 

WHfl*  (pounds 

55 

70 

55 

42 

65 

41 

ENGINE 

Engine  type 

Thermal  wax 

Thermal  wax 

Thermal  wax 

Thermal  wax 

Thermal  wax 

Thermal  wax 

transfer 

transfer 

transfer 

transfer 

transfer 

transfer 

Model 

CalComp  6603 

Sharp  JX-560G 

NEC  Colormate 

Shinto  445 

Mitsubishi  G370 

Seiko  CH5504-DX10 

Memory  (tested  configuration) 

6MB 

6MB 

4MB 

8MB 

4MB 

10MB 

Maximum  resolution  (horizontal 
by  vertical  dots  per  inch) 

300  x 300 

300  x 300 

300  x 300 

300  x 300 

300x300 

300  x 300 

Controller  with  RISC  processor 

Intel  80960 

Intel  80980 

None 

None 

None 

Intel  80960 

Average  cost  per  page 
(four-color) 

$0.68 

*0.56 

$0.65 

$0.70 

$0.58 

$0.59 

INTERFACES 

Parallel 

■ 

■ 

■ 

■ 

■ 

■ 

Serial 

■ 

■ 

■ 

■ 

■ 

■ 

AppleTalk 

■ 

■ 

■ 

■ 

■ 

■ 

SCSI  port 

■ 

Q 

■ 

■ 

■ 

□ 

Automatic  interface  switching 

■ 

■ 

□ 

□ 

□ 

■ 

Simultaneously  active  ports 

■ 

■ 

□ 

□ 

□ 

■ 

PAPER  HANDLING 

Accepts  plain  paper 

□ 

□ 

□ 

□ 

□ 

□ 

Paper  capacity  (sheets) 

100 

100 

100 

100 

100 

145 

Letter-size  paper  (8.5  x 1 1 inches) 

■ 

■ 

■ 

■ 

■ 

■ 

Size  of  printable  area  (inches) 

8.1  x 10.6 

8.1  x 0.8 

8.1  x 9 

8.2  x 9.3 

8.1  x 9 

8.2x10.7 

Legal-size  paper  (8.5  x 14  inches) 

■ 

■ 

Q 

Q 

□ 

□ 

Size  of  printable  area  (inches) 

8.1  x 10.6 

8.1  X 10.8 

N/A 

N/A 

N/A 

N/A 

B-size  paper  (11x17  inches) 

■ 

□ 

□ 

□ 

□ 

Q 

Size  of  printable  area  (inches) 

10.6x16.6 

N/A 

N/A 

N/A 

N/A 

N/A 

Duplexing 

a 

Q 

□ 

Q 

□ 

□ 

Rated  maximum  paper  weight 
(pounds) 

24 

13.5 

24 

24 

Info  not  available 

22 

I FONTS  AND  FEATURES 

PostScript  language  support 

PhoenixPage 

Pipeline  ' 

Adobe 

Adobe 

Adobe 

PhoenixPage 

Supports  Type  1 fonts 

■ 

■ 

■ 

■ 

■ 

■ 

□ —Editors'  Choice  ■— Yes  J— No 

N/A — Not  applicable:  The  product  does  not  have  this  feature. 
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Oce  Graphics  USA  Inc.,  385  Ravendale 
Dr.,  P.O.  Box  7169,  Mountain  View,  CA 
94039-7169;  800-545-5445. 

Oce  Graphics  G5241-PS 
List  Price:  $8,990. 

Standard  Warranty:  90  days  on  parts 
and  labor  with  on-site  service  from  Oce 
or  express  exchange. 

Dimensions  (HWD):  10  x 16  x 24 
inches. 

Weight:  42  lbs. 

Emulations:  Adobe  PostScript. 
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Seiko 
ColorPoint 
PSX  Model  14 

Tektronix 
Phaser  II  PXi 

Tektronix 
Phaser  III  PXi 

$12,999 

$7,995 

$9,995 

8x  18x31 

15  x 17x27 

13x28x35 

47 

73 

90 

Thermal  wax 

Thermal  wax 

Solid  ink 

transfer 

transfer 

Seiko 

Sharp  4694 

Tektronix  4698 

CH5514-RX18 

18MB 

6MB 

10MB 

300  x 300 

300  x 300 

300  x 300 

Intel  80960 

AMD  29000 

AMD  29000 

$0.62 

$0.56 

$0.25 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

Q 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■■illllHIIIIBI 

□ 

□ 

■ 

80 

100 

200 

■ 

■ 

■ 

8.2  x 10.7 

8.1  x 8.8 

8 x 10.5 

□ 

■ 

■ 

N/A 

8.1  x 11.6 

8 x 13.5 

■ 

□ 

■ 

10.8  x 16 

N/A 

10.5  x 16.5 

□ 

□ 

■ 

22 

20 

120 

PhoenixPage 

Adobe 

Adobe 

Level  2 

Level  2 

■ 

■ 

■ 

QMS  INC. 

QMS  Color  Script  100 
Model  lOp 

Entry-level  for  QMS  means  short  sheets 
and  slim  memory,  but  full  Adobe  Post- 
Script support  with  35  fonts.  That  is  what 
you  get  with  the  QMS  ColorScript  100 
Model  lOp. 

This  big  block  of  a machine,  with  its 
$6,995  list  price,  holds  up  the  bottom  of 
the  company’s  line  of  thermal  wax  print- 
ers. And  QMS  estimates  that  the  unit  sells 
for  an  intriguingly  affordable  $4,900  on 
the  street.  On  the  downside,  however,  the 
Model  lOp  skimps  on  print  area,  using 
only  8.1  by  9 inches  of  an  A-size  sheet. 
And  it  cannot  be  upgraded  to  the  specifi- 
cations of  its  older  though  more  robust 
and  expensive  cousin,  the  $8,995  Model 
1 0,  which  puts  larger  images  on  legal-size 
paper. 

Still,  the  Model  lOp  proved  to  be  the 
fastest  of  all  Color  PostScript  printers  we 
tested.  And  its  speed  does  not  compro- 
mise its  300-dot-per-inch  resolution  qual- 
ity. The  Model  lOp  is  Pantone-certified, 
but  it  offers  a choice  of  lower-priced  inks 
for  presentations  or  more-expensive  inks 
for  Pantone  color-matching  prepress 
work. 

In  our  testing,  the  output  of  the  Model 
1 Op  proved  to  be  very  good,  with  smooth, 
even  colors.  Contrast,  however,  was  higher 
than  from  other  thermal  wax  printers, 
with  the  exception  of  the  NEC  Colormate 
PS  Model  40;  the  Model  lOp’s  high  con- 
trast posterized  gray  samples  and  blocked 
up  the  shadows  in  the  graphics  image. 
Text  quality  was  good. 

Although  its  squared-off  case  design 
gives  it  a bulky  appearance,  the  Model 
lOp  is  actually  about  average  size  for  a 
thermal  wax  printer.  It  occupies  a 17-  by 
16-inch  footprint  and  a 12-  by  17-  by  22- 
inch  volume  if  you  include  its  front- 
mounted  paper  trays. 

The  Model  lOp’s  control  panel  is  a 
simple  arrangement  of  indicator  LEDs 
and  four  membrane  switches.  The  con- 
trols are  plain  but  sufficient.  Separate 
LEDs  illuminate  to  indicate  five  error 
conditions  (paper  out,  ink  out,  paper  jam, 
cover  open,  and  excess  heat),  paper-tray 
size  (letter  and  A4  only,  with  no  distinc- 
tion between  letter  and  legal),  ink  sheet 
type  (one-,  three-,  or  four-color,  selected 


automatically),  media  (paper  or  transpar- 
ency), communications  port,  and  speed. 

HMMMMM. . .CHUNK 

The  basic  print  mechanism  is  a Mitsubishi 
G370  engine,  which  is  made  from  heavy 
aluminum  casting.  A rubber  roller  system 
moves  the  media.  The  printhead,  made  by 
Kyocera,  is  spring-loaded  in  the  hinged 
case  cover.  When  you  close  the  lid,  a 
motor  latches  onto  the  printhead  and  pulls 
it  down  to  the  proper  printing  position.  A 
cooling  fan  is  perched  directly  above  the 
printhead.  The  whole  mechanism  is 
cleanly  laid  out,  with  all  of  its  plastic  gears 
tucked  under  the  protective  plastic  mold- 
ing of  the  case. 

In  operation,  the  Model  lOp  is  not 
exactly  what  you  would  call  loud,  but  it 
does  exude  an  odd  hum  as  it  cycles  media 
through  its  mechanism,  and  it  chunks  when 
it  changes  direction. 

The  QMS  controller  is  based  on  a 
Motorola  68020  processor  running  at 
16.67  MHz.  Four  interfaces  to  it  are  stan- 
dard: parallel,  serial,  AppleTalk,  and  SCSI. 

QMS  includes  a ribbon  cassette  that 
makes  loading  transfer  rolls  more  con- 
venient. Their  installation  is  a simple, 
almost  drop-in  process:  Lay  the  rolls  in 


QMS  ColorScript  100 
Model  lOp 


Color  PostScript  scores 
In  Short:  The  $6,995  QMS  ColorScript 
100  Model  lOp  uses  Adobe  PostScript 
with  35  fonts.  It  produces  high-quality 
output  but  only  a small  printable  area.  On 
PC  Labs'  test,  the  Model  1 0p  delivered 
the  fastest  graphics  speed  in  this  cate- 
gory. 
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This  is  a giant  step  in 


Always  a 
Step  Ahead'.1' 


In  a recent  article,  PC  Computing 
named  only  one  computer  “the 
ultimate  PC!’ 

The  Everex'"  STEP'”  Megacube.” 
“Working  with  the  Megacube 
is  sheer  joy. . .It  gives  me  everything  I’m  looking 
for,”  said  the  reviewer.*  Such  unequivocal  praise 
is  no  overstatement.  Because  with  the  STEP 
Megacube,  Everex  has  achieved  not  one  design 
breakthrough  — but  several. 


A BIG  STEP  FORWARD 
LEAVES  OTHERS  BEHIND. 

The  powerful  combination  of  Intel’s  hot 
i486'“/33  CPU  chip  and  Everex’s  proprietary 
Advanced  Memory  Management  Architecture 
(AMMA™),  a second  level  cache  of  up  to  256K, 
makes  for  a warp  speed  of  20.8  MIPS!* 

And  with  12  expansion  slots,  8 drive 
bays,  a 400-Watt  power  supply,  and  up 
to  64MB  of  memory- enough  for  even 
the  most  demanding  applications-the  STEP 
Megacube  has  more  expansion  capabilities  than 
any  computer  on  the  market  today. 

THE  ULTIMATE  PC 
IS  THE  IDEAL  FILE  SERVER. 

Everex  has  designed  a powerful  network 
server  specifically  to  meet  the  requests  of  net- 
work and  multiuser  system  administrators  like 
yourself.  Not  only  do  you  want  a topnotch  server 
that’s  expandable  and  performs  well,  but  you 
also  want  reliability  and  serviceability. 

In  the  STEP  Megacube,  you’ll  find  everything 
you  asked  for  and  more.  For  example,  recogniz- 
ing that  security  is  all-important  on  a network. 


The  STEP  McgaCube  is  the  first  system  to  incorporate  advanced  thermal  manage- 
ment to  prevent  problems  caused  by  overheating.  The  Everex  Thermal  Management 


STEP  MEGACUBE  486/33 

■ 20.8  MIPS 

■ Everex  Thermal  Management 

■ 486/33  Microprocessor 

System  (ETMS) 

■ 8 Half-height  drive  bays 

■ Up  to  64MB  of  RAM 

■ Side  panels  and  drive  bays 
mounted  with  thumbscrews 

■ 256K  Cache 

■ Chassis  locks 

■ 10  of  the  expansion  slots 

■ Password  protection 

are  EISA 

■ Upgradeable  to  future- 

■ 400  Watt  power  supply 

generation  motherboards 
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personal  computing. 

Everex  has  built  in  password  protection  to  ensure 
that  data  remain  safe  from  unauthorized  users. 
And  the  STEP  Megacube  is  even  available 
preconfigured  for  Novell'  Netware. 

A COMPANY  THAT’S  ALWAYS 
A STEP  AHEAD. 

But  file  serving  is  not  all  the  Megacube  was 
designed  for.  On  the  contrary,  this  multifaceted 
computer  performs  equally  well  as  a graphics 
workstation  and  multiuser  system.  You  won’t  find 
a more  versatile  system  anywhere,  nor  one  with 
so  many  design  firsts. 

Megacube  design  innovations  include  every- 
thing from  a distinctive  cube  design  to  a unique 
thermal  management  system  that  eliminates 
reliability  problems  caused  by  the  heat  from 
high-performance  systems.  And  don’t  forget  the 
remarkably  low  base  price  of  $4,559!” 

But  this  should  come  as  little  surprise  to 
anyone  familiar  with  Everex  and  our  wide  range 
of  quality  computer  products.  At  Everex,  our 
mandate  is  “Always  innovate,  never  compromise!’ 

TAKE  A GIANT  STEP 

To  find  out  more,  call  1-800-258-STEP  or 
mail  the  reply  card. 

It’s  certainly  a STEP  in  the  right  direction. 


System  (ETMS,M)  maintains  lower  internal  temperatures,  and  a dual  compartmental 
design  separates  the  microprocessor  and  disk  drives,  the  hottest  system  components. 


The  entire  interior  of  the 
cube  is  accessible  in  sec- 
onds through  sidepanels, 
using  thumbscrews.  So 
it  can  be  easily  serviced 
without  being  moved, 
and  without  removing 
devices  slacked  on  top  of 
it.  Everex  has  designed  a 
special  hydraulically- 
dampened  door  to  keep 
dust  and  contaminants 
out  of  components  that 
are  accessible  from  the 
front  of  the  system . 


EVER  for  Excellence 


‘Reprinted  (rom  PC Compitimg.  June  1991.  01991.  Zifl Communication* Company.  “MIPS  Source 
Intelligent  Device*'  High  Ten  Benchmarking  Software.  •**Sugge*ted  retail  price  for  Mcgacube  tl4/.l)»ilh 
8 MB  RAM  International  Operation*  Canada  800  661-200};  France  33  1 690760  41:  Hong  Kong 
S52.W9.2365;  Spain:  341.430.9212;  U.K.  44.81  205  0607  C.SA#  GS00K90AGS5253  EVER  for  Excellence 
i*a  registered  trademark,  and  Eterex,  STEP.  Mcgacuhe,  ETMS.  AMMA  and  Alwayxa  Step  Ahead  are  trade- 
marks of  Eterea  SyUemv  i486  and  the  Intel  Invide  Logo  are  trademark*  of  Intel  Corporation  Novell  i»  a regi»- 
lered  trademark  of  Novell.  Inc.  0 1991.  Everex  Syvlcmv  Inc. 
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And  here  are  se 

samed 


STEP386SX/I6 
•3.5  MIPS* 

• 1-I6MB  RAM 


STEP  386SX/20 
•4.6  MIPS 
• I-I6MB  RAM 


STEP  386/25 
•8.1  MIPS 
• 1-64MB  RAM 


STEP  386/33 

• 10.4  MIPS 

• 1-64MB  RAM 


• Starting  at  $1,499** 


•Starting  at  $1,599 


•Starting  at  $2,049 


• Starting  at  $2,499 


The  STEP 
Megacube  isn’t 
the  only  Everex 
STEP'“  compu- 
ter that  outruns  the  compe- 
tition. Any  STEP  you  take 
gives  you  the  best  combina- 
tion of  price,  performance 
and  innovative  engineering 
available  in  the  PC  industry. 


Always  a 

Step  Ahead  " 


Key  to  the  STEP'S  blaz- 
ing speed  is  Everex  s 
proprietary  Advanced 
Memory  Management 
Architecture  (AMMA), 
a second  level  cache 
of  up  to  256K. 


SEVERAL  STEPS  THAT 
LEAVE  OTHERS  BEHIND. 

The  STEP  line  offers  Everex’s  proprie- 
tary Advanced  Memory  Management 
Architecture  (AMMA“),  a second  level 
cache  of  up  to  256K.  That  increases  cache 
hit  rates  to  as  high  as  99% — maximizing 
overall  performance. 

And  like  the  Megacube,  the  entire 


With  every  STEP  computer,  the  following  items 
are  included  free: 

Suggested  Retail  Value 


FREE  Windows™  $145 

FREE  Mouse  $80 

FREE  MS-DOS'"  5.0  $130 

FREE  I -year  parts  and  labor  warranty  NC 

FREE  1-year  on-site  service’  $250 

$605 


'on-site  sen-ice  also  irn-ers  all  Ewrex  peripherals  in  the  computer  system . 


STEP  line  is  expandable. 
Each  computer  has  8 or 
more  expansion  slots.  And 
up  to  64MB  of  RAM 
(up  to  16MB  in  the  STEP 
386™SX). 

What’s  more,  with 
an  IN  STEP  direct  CPU 
replacement  board,  all 
386DX  STEP  computers 
are  easily  upgradeable 
to  i486  systems. 

STEP’S  LED  display 
provides  detailed  status 
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veral  steps  in  the 
irection. 


STEP  486/25 
• 16.2  MIPS 
•4-64MB  RAM 


STEP  486/33 
•21.7  MIPS 
• 4-64MB  RAM 


STEP  486/33  EISA 

• 20.8  MIPS 

• 4-64MB  RAM 


STEP486SX/20 

• 13  MIPS 

• I-64MB  RAM 


• Starting  at  $2,999 


• Starting  at  $4,699 


• Starting  at  $4,799  • Starting  at  $5,799 


and  error  messages  in 
English — not  code.  So 
problems  can  be  identified 
and  remedied  faster,  result- 
ing in  less  downtime. 

Everex  has  also  added 
Programmable  Configura- 
tion Select,  so  no  diskettes 
or  jumpers  are  needed  for 
setup.  And  Programmable 
Drive  Tables  allow  virtually 
any  drive  to  be  installed  and 
used  to  its  fullest  capacity. 

Should  you  ever  need 
service,  it’s  comforting 
to  know  that  every  STEP 


Detailed  status  and 
error  messages  appear 
on  the  STEP's  LED 
display  in  English  - 
not  in  computer  code  — 
so  troubleshooting 
lime  is  shortened. 

computer  is  backed  by  one-year  warran- 
ties for  on-site  service  and  for  parts  and 
labor.  (A  three-year  parts  and 
labor  warranty  is  also  available.) 

Knowing  Everex,  you'd  expect 
nothing  less.  After  all,  we  insist  on  quality 
and  reliability  in  every  computer  product 


we  sell.  In  fact,  Dataquest"" 
recently  rated  Everex  number 
one  in  customer  satisfaction. 

TAKE  YOUR 
NEXTSTEP 

Call  1-800-258-STEP 
to  find  out  more  about 
the  STEP  line  or  mail  the 
reply  card.  You'll  soon 
discover  how  far  a STEP 
can  take  you. 


EVER  for  Excellence * 


•MIPS  Source  Intelligent  Device*'  HighTcvt  Benchmarking  Software.  **  All  price*  are  xuggcvlcd  retail.  Actual  price*  mac  vary  ***Datac|uevl  PC  CuvtomerSalufacllon  Study  1990  International  Operation,  Canada 
MM)  661  2003.  France  33  I 69  (-7  60  41.  Hong  Kong  1)2.319.2363:  Spain:  Ml  430.9212:  U K 44  11205  0607  EVER  for  Excellence  i*  a reg.clered  trademark,  and  Everex.  STEP.  Mefacubc.  AMMAand  Aiwa**  a Step 
Ahead  are  trademark*  of  Everex  Syvlcmv  386.  i486  and  the  Intel  ln*ide  Logo  are  trademark*  of  Intel  Corporation  MS-DOS  and  Window*  arc  trademark*  ol  Microvolt  Corporation  «'  1991.  Everex  Svvlemv  Inc 
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the  cassette,  snap  it  closed,  and  drop  it  into 
the  machine.  A release  lever  clamps  the 
drive  against  the  ends  of  the  rolls  when  the 
cassette  is  properly  in  place. 

Transfer  rolls  for  the  Model  lOp  are 
sold  in  units  of  two  and  will  cost  you  $ 105 
for  the  pair.  Monochrome  presentation- 
quality  sheets  make  a total  of  300  pages; 
three-color,  120  pages;  and  four-color, 
100  pages.  Pantone  sheets  have  less  ca- 
pacity: 1 00  pages  in  three-color,  85  sheets 
in  four-color. 

The  input  paper  tray,  which  holds  100 
sheets  of  treated  paper  or  50  transparen- 
cies, slides  into  a slot  at  the  bottom  front 
of  the  Model  lOp.  A two-layer  receiving 
tray  fits  on  top.  As  you  print,  the  partially 
printed  sheets  slide  temporarily  into  a 
protected  middle  layer  of  the  output  tray. 
When  the  job  is  complete,  the  Model  lOp 
ejects  the  fully  printed  pages  so  that  they 
slide  out  on  top,  face  up. 

The  QMS  ColorScript  100  Model  lOp 
is  protected  by  the  manufacturer’s  one- 
year  retum-to-factory  warranty.  It  gives 
acceptable,  low-cost  entry  into  color  Post- 
Script printing — at  least  if  you  don’t  need 
images  more  than  9 inches  long. 


FACT  FILE 


QMS  Inc.,  One  Magnum  Pass,  Mobile, 
AL  3661 8;  800-631  -2692;  205-633- 
4300. 

QMS  ColorScript  100  Model  lOp 
List  Price:  $6,995;  AFPlink  controller, 
$2,495;  package  of  two  transfer  rolls, 
$105;  20MB  hard  disk,  $995;  40MB  hard 
disk,  $1 ,495. 

Standard  Warranty;  One  year  on  parts 
and  labor  with  return-to-depot  service 
from  QMS. 

Dimensions  (HWD);  1 2 x 1 7 x 22  inches. 
Weight:  65  lbs. 

Emulations:  Adobe  PostScript. 
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SEIKO  INSTRUMENTS  USA  INC. 

Seiko  ColorPoint 
PSX  Model  4 
Seiko  ColorPoint 
PSX  Model  14 


Wall-to-wall  color  is  what 
ments  promises  from  its  ColorPoint  PSX 
Models  4 and  1 4.  Seiko  pushes  the  Color- 
Points’  image  area  nearly  to  the  edge  of 
the  paper,  thanks  to  its  novel  trim-as-you- 
print  plan. 

In  addition,  the  Seiko  sisters  give  you 
all  the  features  you  would  expect  from  a 
color  PostScript  printer,  starting  with  300- 
dot-per-inch  resolution. 

They  use  Phoenix  Tech- 
nologies’ PhoenixPage 
PostScript  interpreter.  The 
$9,499  Model  4 comes 
with  10MB  of  RAM.  Up- 
line versions  of  the  PSX 
Model  4 are  available  with 
18MB,  22MB,  and  34MB 
for  $10,600,  $11, 249,  and 
$13,099,  respectively.  The 
$12,999  PSX  Model  14, 
with  1 8MB  of  RAM,  also 
can  be  had  in  more-robust 
versions — with  22MB  of 
RAM  for  $13,599  or 
34MB  for  $15,399.  Seiko 
also  sells  the  printers  with  a slower  proc- 
essor (16  MHz  instead  of  25  MHz):  The 
1 6-MHz  PS  Model  4 is  $6,999  with  6MB, 
and  the  1 6-MHz  PS  Model  14$9,999with 
10MB.  Since  these  machines  had  just  been 
introduced  at  the  time  of  this  writing, 
street  prices  were  impossible  to  deter- 
mine. All  of  the  ColorPoints  feature  39 
fonts  and  PostScript  compatibility  through 
the  use  of  Phoenix  Technologies'  Phoe- 
nixPage interpreter. 

The  chief  difference  between  the  Model 
4 and  Model  14  is  the  size  of  paper  each 
can  handle.  The  Model  4 accepts  paper 
that  is  nominally  8.5  inches  wide;  the 
Model  14  accepts  11-inch-wide  paper. 
The  Model  4 is  a smaller  machine,  requir- 
ing a desk  space  of  only  14  by  18  inches, 
and  occupying  a volume  of  8 by  14  by  25 
inches  once  the  paper  output  tray  is  in- 
stalled. The  Model  14  stomps  out  a foot- 
print 18  inches  square  and  occupies  a 
volume  of  8 by  1 8 by  3 1 inches  when  its 
paper  tray  is  fully  extended. 


Paper  lengths  and  input  trays  are  irrele- 
vant on  the  ColorPoints;  they  all  use  media 
rolls  instead  of  individual  sheets.  Conse- 
quently, the  only  paper  tray  that  adorns 
the  printers  is  the  exit  tray.  Built  into  each 
printer  is  a paper  cutter  that  slices  off 
individual  sheets  of  the  appropriate  length, 
depending  on  the  print  format  and  roll 
width  you  choose.  The  Model  4 allows 
three  different  sizes:  A (letter  size,  8.5  by 
1 1 inches),  A4  (8.3  by  1 1 .7  inches),  and  A 
Super  (8.8  by  15  inches).  The  Model  14 
will  shootout  sheets  of  size  A,  A3  ( 1 1 .7  by 
1 6.5  inches),  A4,  B ( 1 1 by  1 7 inches),  B4 
(10.1  by  14.3  inches),  and  B Super  ( 1 2 by 
19.1  inches). 

The  roll-feed  printing  scheme  has  one 
big  advantage.  An  extra  1.75  inches  of 
paper — about  the  length  that’s  needed  to 
grab  the  paper  and  run  it  through  the 


mechanism — is  trimmed  off  and  expelled 
in  the  cutting  process.  This  leaves  you 
with  an  extra  strip  of  paper  to  dispose  of  as 
each  page  emerges.  But  it  makes  the 
ColorPoints  able  to  fill  a normal-size  sheet 
of  paper  better  than  any  other  thermal  wax 
printer  we  reviewed.  The  image  extends 
to  within  0.2  inch  of  the  edge  on  all  sides 
of  the  paper  (except  on  A3  and  B Super 
sizes).  The  largest  image  on  a sheet  of 
letter  size  (after  cutting)  measures  8.2  by 
10.7  inches. 

ROLLING  PAPER 

There  is  a downside  to  the  rolling  paper 
supply,  however.  The  printer’s  transfer 
sheets  install  above  it,  and  the  arrange- 
ment complicates  matters  when  you  want 
to  change  from  paper  to  transparency 
media.  You  have  to  remove  the  ribbon  to 
change  media. 

Loading  paper  and  transfer  sheets  re- 
quires some  prestidigitation.  You  must 
first  mount  three  spools  (paper  supply. 


Copyrighted  material 


Of  course, 

you  get  better  service  in  1st  class. 
And  until  now, 
you  had  to  pay  for  it. 


Call  Swan. 


Get  the  1st  class  service  you  deserve. 
At  savings  you’d  never  expect 


Dick  Trudel 
Vice  President 
Sales  and  Service 


Bob  Timney 

Government  Sales  Leslie  Peters 


Joanne  Waigand 
Sales  Consultant 


How  can  one  company  deliver  top-quality  computers  at 
amazingly  low  prices,  and  still  give  you  1st  class 
service?  Just  ask  our  customers.  PC  Magazine  did. 

And  in  their  most  recent  Service  and  Reliability  Survey 
of  27  leading  PC  manufacturers,  Swan  took  top  honors  in  brand 
loyalty,  technical  support  and  repair  service. 

That's  what  sets  Swan  apart.  And  what’s  helped  make  us  one 
of  the  fastest  growing  computer  companies  in  the  nation.  Sure 
we’d  like  to  sell  you  computers.  But  more  important,  we’ll  do 
everything  we  can  to  keep  you  as  a loyal  customer. 

To  build  1st  class  computers,  we  start  with 
1st  class  components. 

Pull  the  cover  off  any  Swan  computer  and  look  around.  You'll 
see  names  like  Sony.  Hewlett  Packard.  Quantum,  Intel  and 
Teac  on  the  drives,  chips  and  other  components  we  use.  Why? 
Because  we  don't  just  build  computers.  We  build  value.  And 
because  a low-cost  computer  is  no  bargain  if  it’s  made  with 
bargain  components. 

Quality  costs  you  less  in  the  long  run.  And  we  want  to  be 
your  computer  company  for  a long  time  to  come. 

Then  we  back  them  up  with  the  industry-leading 
2-year  on-site  warranty. 

Swan  is  the  only  major  direct  marketer  with  a free  2-year 
on-site  warranty  on  every  286,  386  and  486  desktop 
computer  we  sell'. 

Of  course,  that  means  we’re  confident  in  the 
quality  of  our  products.  But  it  also  means  we'll  be 
there  to  protect  your  investment  in  Swan  products 
well  into  the  future. 


The  Swan  two-year  warranty.  A priceless  value  that  will 
save  you  money,  and  give  you  peace  of  mind.  And  it’s  only 
available  in  1st  class,  with  Swan. 

You  get  fast  access  to  award-winning 
Technical  Support. 

If  you're  tired  of  sitting  on  hold,  or  waiting  for  a call  back 
“tomorrow",  skip  the  long  lines  and  see  what  1st  class 
technical  support  is  all  about. 

Call  Swan,  and  you'll  get  right  through  to  what  PC  Magazine 
calls  "Swan’s  remarkable  support  system.”  And  talk  to  one  of 
the  best-trained  technicians  in  the  business. 

Every  minute  your  computer  is  down  it  costs  you  money.  So 
give  us  a call.  We're  here  to  help.  For  the  life  of  your  machine. 

All  this,  and  low  prices  too? 

Consider  our  new  486SX.  It’s  loaded.  And  it’s  priced  $700  less 
than  a Dell  386/33*  with  fewer  features. 

And  don't  miss  the  extraordinary  savings  on  our  rugged  new 
road-ready  386SX  Notebook,  ft’s  packed  with  features  you 
won't  find  anywhere  else,  at  any  price. 

These  are  just  two  examples  of  Swan's  unbeatable  values  on 
the  computers  you  really  want. 

The  people  of  Swan  are  out  to  win 
your  business. 

Give  us  a call.  Discover  for  yourself  what  more  satisfied 
individual,  corporate,  education  and  government 
customers  are  finding  out  every  day.  With  Swan,  it 
really  does  cost  less  to  go  1st  class. 


Swan 

TKHnOlOCWf 

Where  it  costs  less  to  go  1st  class! 


'Remote  locations  may  incur  additional  charges 


dfcV  i8 


1-800-468-9044 


Baaed  on  September  1W1  pricing 


33 


. 4MB  RAM,  128K  SRAM  Cache 
> 100MB  17ms  IDE  Hard  Drive 
i VGA  (1024  x 768)  Monitor 
. 1MB  VGA  Palette  Plus  Card 
« Both  5.25"  and  3.5"  Floppies 
k Swan  Mouse  and  Mousepad 
k 101-Key  Keyboard 
k Windows  3.0  , 
k DOS  5.0 


'^$2595 


a 4MB  RAM,  128K  SRAM  Cache 
a 220MB  12.6ms  IDE  Hard  Drive 
a VGA  (1024  x 768)  Monitor 
a 1MB  VGA  Palette  Plus  Card 
a Both  5.25"  and  3.5"  Floppies 
a Swan  Mouse  and  Mousepad 
a 101-Key  Keyboard 
a Windows  3.0 
A DOS  5.0 


386SX  Notebook 


1-800-468-9044 


a 4MB  RAM,  8K  Internal  Cache 
a 220MB  12.6ms  IDE  Hard  Drive 
a 12"  Monochrome  Monitor 
a Both  5.25"  and  3.5"  Floppies 
a Ports:  2 Serial,  1 Parallel 
a 8)  16-Bit  Expansion  Slots 
a 101-Key  Keyboard 

a dos  5.0  W/yj 

a 4MB  RAM,  128K  SRAM  Cache 
a 220MB  12.6ms  IDE  Hard  Drive 
a VGA '(1024  x 768)  Monitor 
a 1MB  VGA  Palette  Plus  Card 
a Both  5.25"  and  3.5"  Floppies 
a Swan  Mouse  and  Mousepad 
a 101-Key  Keyboard 
a Windows  3.0^jfi^ 
a DOS  5.0  Ml  $OWO 


> EISA  Systemboard  With  4MB 
RAM,  Expandable  to  64MB 

> 8K  Internal  Cache,  128K 
External  Cache  standard, 
Expandable  to  256K 

k 220MB  12.6ms  IDE  Hard  Drive 
k 12"  Monochrome  Monitor 
. Both  5.25"  and  3.5"  Floppies 
k 200  Watt  Power  Supply 
k 5 Exposed  5.25"  and  2 Internal 
3.5"  Device  Bays 
k Ports:  2 Serial,  1 Parallel 
k 8)  32-Bit  EISA  Expansion 
Slots:  6 Bus  Masters,  2 Bus 
Slaves 

k 101-Key  Keyboard  $41VS 
, DOS  5.0 


©The  systems  marked  with  the  Swan 
Express  symbol  have  been  built, 
thoroughly  tested  and  are  ready  to  be 
shipped  to  you  immediately. 

Other  configurations  available. 


1MB  RAM 

, 50MB  17ms  IDE  Hard  Drive 

> 12"  Monochrome  Monitor 

. 5.25"  or  3.5"  Floppy  Drive 
, Ports:  2 Serial,  1 Parallel 
. 7 Expansion  Slots:  6)  16-Bit, 

> 101-Key  Keyboard  $1295 


a 1MB  RAM 

a 50MB  17ms  IDE  Hard  Drive 
a 12"  Monochrome  Monitor 
a 5.25"  or  3.5"  Floppy  Drive 
a Ports:  2 Serial,  1 Parallel 
a 8 Expansion  Slots:  1)  32/8-Bit, 
5)  lo-Bit,  2)  8-Bit  0 ■* 
a 101-Key  Keyboard  *P±3\fO 


a 2MB  RAM 

a 50MB  17ms  IDE  Hard  Drive 
a VGA  (1024  x 768)  Monitor 
a 1MB  VGA  Palette  Plus  Card 
a Both  5.25"  and  3.5"  Floppies 
a Swan  Mouse  and  Mousepad 
a 101-Key  Keyboard 
a Windows  3.0 

a dos  5.0  mSSi  <pl  WO 


k 2MB  RAM 

k 50MB  17ms  IDE  Hard  Drive 
k VGA  (1024  x 768)  Monitor 
k 1MB  VGA  Palette  Plus  Card 
k Both  5.25"  and  3.5"  Floppies 
k Swan  Mouse  and  Mousepad 
k 101-Key  Keyboard 
k Windows  3.0.4 
k DOS  5.0 


°Q$2095 


’ Optional  tower  case  pictured  includes  300  watt 
power  supply,  dual  cooling  fans  and  7 device 
bays-add  $200.  Available  for  386/33  and  all 
486  systems 

|S=K2B4| 


. 4MB  RAM,  128K  SRAM  Cache 

> 100MB  17ms  IDE  Hard  Drive 
k 12"  Monochrome  Monitor 

> Both  5.25"  and  3.5"  Floppies 
. Ports:  2 Serial,  1 Parallel 

. 8 Expansion  Slots 
k 101-Key  Keyboard 
k DOS  5.0 


'$2095 


a 4MB  RAM,  8K  Internal  Cache 
a 220MB  12.6ms  IDE  Hard  Drive 
a 12"  Monochrome  Monitor 
a Both  5.25"  and  3.5"  Floppies 
a Ports:  2 Serial,  1 Parallel 
a 8 Expansion  Slots 
a 101-Key  Keyboard 
a DOS  5.0 


'$2695 


Features  You  Won’t 
Find  Elsewhere... 


Unmatched  VGA  Video 
64  shades  of  gray  provide  out- 
standing clarity  for  sharp,  clear 
text  and  images.  The  competition 
is  no  rival  with  just  32  shades.  The 
liquid  crystal  CCFL  (Cold-Cathode 
Fluorescent  Lamp)  non-glare 
screen  has  a resolution  of  640  x 
480. 


a 386SX/16  MHz,  1MB  Standard 
a 40MB  23ms  IDE  Hard  Drive 
a Built-in  3.5"  Floppy  Drive 
a Triple  Super  Twist  CCFL 
Sidelit  LCD  Screen,  640  x 480 
Resolution,  64  Gray  Shades 
a 80-Key  Keyboard 
a External  VGA  Port 
a Ports:  1 Serial,  1 Parallel,  PS/2 
Mouse,  DC  In,  External 
Numeric  Keypad 
a Slots:  Internal  Fax/Modem, 
Internal  Memory  Card 
a 80387  Coprocessor  Socket 
a 1-Year  Warranty 
a DOS  4.1  <p6lbfO 


Customer  Installable  Upgrades 
Swan  will  gladly  upgrade  your 
Notebook  at  time  of  purchase.  But 
if  you  later  decide  to  add  optional 
equipment,  we  don’t  require  you  to 
return  your  notebook  to  the  factory 
like  our  competitors  do.  You  can 
quickly  and  easily  install  the 
options  yourself. 

Unequaled  Power  Management 
The  Swan  Notebook  is  equipped 
with  four  user-controlled  power 
management  features  to  reduce 
battery  power  consumption.  Other 
notebooks  that  use  only  two  levels 
deplete  the  battery  more  quickly. 
Swan's  battery  will  supply  power 
for  up  to  50%  longer. 


Swan 


Swanis#linservi(»andidiabflity. 
We  don’t  just  say  it  We  prove  it. 


Swan’s  Two-Year  On-Site  Warranty 

Swan  took  a giant  step  forward  this  year  by  extend- 
ing our  free  1-year  TRW  on-site  warranty  to  2 years 
on  all  286,  386  and  486  desktop  systems'.  Compare  this  powerful 
protection  plan  with  that  of  our  competitors  and  you'll  find  that  it 
beats  theirs  hands  down.  In  fact,  many  of  them  charge  as  much  as 
$200  for  2-year  coverage  with  on-site  service.  As  a Swan 
customer,  you  can  feel  secure  that  your  investment  will  be 
protected  with  the  best  warranty  in  the  industry. 

Swan's  Highest-Quality  Components 

Quality  computers  are  built  with  quality  components. 
When  you  purchase  a Swan  computer,  you  can  be 
confident  that  you  are  in  fact  getting  only  the  highest-quality 
components.  Swan  selects  from  industry-leading  manufacturers 
like  Conner  Peripherals,  Teac,  Quantum,  Hewlett  Packard,  Sony 
and  Intel. 

30-Day  Money-Back  Guarantee 

Shopping  at  Swan  is  risk-free.  If,  for  any  reason, 
you’re  not  100%  satisfied  with  any  Swan  brand 
product,  return  it  within  30  days  for  a full  refund. 

'Remote  locations  may  incur  additional  charges- 


Corporate,  Education  and 
■ Government  Customer  Programs 

A special,  dedicated  sales  team  serves  the  unique 
needs  of  our  rapidly  growing  base  of  corporate,  education  and 
government  customers. 

Swan’s  New  Leasing  Program 

This  program  is  designed  to  ease  the  financial  burden 
of  purchasing  computer  equipment  for  your  business. 
Swan’s  leasing  program  allows  you  to  conserve  capital  by 
spreading  your  payments  out  over  a specified  period.  And  your 
lease  payments  are  a fixed  amount  for  a fixed  term,  unaffected  by 
economic  fluctuations.  Lease  payments  are  fully  deductible  as 
operating  expenses  as  long  as  they  meet  IRS  guidelines,  and 
leasing  does  not  affect  bank  credit  lines.  Leasing  gives  you  the 
flexibility  to  upgrade  or  add  on  during  and  at  the  end  of  your  term. 

Technical  Support  is  Open  Every  Day 

[§]  ®ur  award-winning  Technical  Support  is  available 
365  days  a year.  Just  call  800-468-7926  toll-free 
Monday  thru  Friday:  9am  to  9pra,  or  Saturday  and  Sunday:  9am  to 
5pm  EST  for  direct  connection  to  one  of  our  technicians. 


Read  what  the  industry  experts  have  to  say  about  Swan 


“Swan  earned  top  honors... these  ratings  mean  Swan 
managed  to  make  and  keep  its  users  happier  than  any 
other  PC  manufacturer.  ” 


fife 


Service  and 
Reliability  Survey, 
September  25,  1990 

“Swan’s  engineers  clearly  demonstrated  that  the  time  of 
building  PC’s  with  whatever  parts  are  cheapest  is  over. 
The  compatibility  issues  simply  take  too  long  to 
resolve.  Changing  the  components  too  frequently  also 
raises  questions  about  the  manufacturer's  ability  to 
service  and  support  the  machine.  ” 

L Bill  Machrone, 

M Editor-in-Chief, 
September  11, 1990 


“ Swan  Technologies  is  wringing 
thunder  and  lightning  out  of  the 
(486)  chip... silently  ridiculing 
486  machines  that  are  less  well 
endowed  or  can  1 match  Swan 's 
price. " 

“When  it  came  to  extended 
memory  access,  the  Swan  486 
rushed  past  the  other  systems — 
an  important  consideration  for 
users  running  operating  systems 
or  shells  that  take  full  advan- 
tage of  extended  memory. " 

rjBjulsIH 


October  1990 


“Not  only  does  it  (386/25)  look 
good,  the  small  board  uses  the 
latest,  most  reliable  design  and 
manufacturing  techniques. . . it's 
faster  than  other  uncached 
machines  tested. " 


?C  So*£ 


^ November  1990 

“Swan 's  computer  (386/33)  may 
have  lost  some  of  it’s  price,  but 
it  hasn  't  lost  a dime's  worth  of 
quality. " 


August  1991 


• No  surcharge  on  credit  card  orders.  • Your  credit  card  is  not 
charged  until  your  order  is  shipped.  • Software  or  accessories 
orders  over  $100  and  under  6 lbs  will  be  shipped  Federal  Express. 

• Orders  for  in-stock  items  received  before  3pm  EST  will  be 
shipped  same  day. . and  each  order  is  insured  at  no  cost  to  you! 

• 3%  or  $5  minimum  for  UPS  Ground.  Call  for  shipping  charges  on 
Express  Air.  APO,  FP0.  AK.  HI  and  all  foreign  orders.  • If  part  of 
your  order  is  backordered,  the  remainder  will  be  shipped  UPS 
Ground.  • Allow  2 weeks  for  all  checks  to  clear.  • ALL  SALES 
(except  Swan  brand  products)  ARE  FINAL.  Items  returned  must 
be  as  new.  without  modification  or  damage.  All  warranty  cards, 
manuals,  and  packaging  material  must  be  included.  Return 
shipping  must  be  pre-paid  and  insured,  bearing  an  RA#  on  the 
shipping  label.  • Shipping  and  upgrade  fees  are  non-refundable. 

• Defective  items  replaced  or  repaired  at  our  discretion.  • PA 
deliveries  add  6%  sales  tax.  • Prices  & terms  subject  to  change 
without  notice.  • Products  may  differ  from  photos.  • TRW  service 
available  for  continental  U.S..  Puerto  Rico  and  Hawaii — additional 
mileage  charges  may  apply. 


Swan 


Call  today  for  our 
free  catalog! 

Featuring  a full  selection  of 
systems,  printers,  monitors,  video 
cards,  modems,  drives,  accessories, 
software  and  much  more! 


3075  Research  Drive 
State  College,  PA  16801 


GSA  Contract#:GS00K90AGS5325-OPTYRl 


Where  it  costs  less  to  gp  1st  class. 


1-800-468-9044 


transfer  sheet  supply,  and  transfer  sheet 
take-up)  on  drive  shafts,  then  open  the 
printer  by  releasing  a latch  on  the  right 
side.  The  top  pivots  up  like  a clamshell  to 
allow  you  to  place  the  completed  assem- 
blies in  the  printer,  paper  first.  You  load 
the  transfer  sheet  rolls  (mercifully,  along 
an  unobstructed  straight  path)  after  you 
push  the  leading  edge  of  the  paper  through 
the  mechanism.  The  process  is  not  diffi- 
cult the  second  time  through,  but  it  still 
requires  more  work  than  with  other  ther- 
mal wax  printers. 

Transfer  ribbons  and  paper  rolls  are 
sold  in  boxes  of  four,  which  must  be 
ordered  directly  from  Seiko.  For  the  Model 
4,  a box  of  four  one-color  ribbons,  suffi- 
cient for  printing  600  pages  each,  costs 
$280;  three-color  ribbons,  which  produce 
176  pages  each,  cost  $294  a box;  four- 
color  sheets,  which  produce  123  pages 
each,  cost  $257  a box.  For  the  Model  14, 
a four-roll  box  of  one-color  ribbons  ( 1 50 
pages  each)  costs  $485,  four  three-color 
rolls  ( 1 23  pages  each)  cost  $350,  and  four 
four-color  rolls  (107  pages  each)  cost  $345. 
A-size  paper  rolls  cost  $40  for  a box  of 
four,  and  B-size  rolls  cost  $42  per  box  of 
four.  Shipping  is  included  in  the  price. 

The  ColorPoints  use  Kyocera  print- 


Seiko  ColorPoint  PSX  Model  4 


Color  PostScript  scores 
In  Short:  At  $9,499,  the  Seiko  ColorPoint 
PSX  Model  4 is  expensive,  but  it  sports  a 
novel  narrow  carriage  that  uses  roll-fed 
paper  to  extend  the  printable  area  over 
nearly  a whole  sheet.  It  uses  the  Phoe- 
nixPage  PostScript  interpreter  with  39 
fonts.  The  Seiko  printers  delivered  the 
widest  tonal  range  of  all  the  color  Post- 
Script printers  we  tested. 


rinters 
COLOR  POSTSCRIPT 


heads,  which  are  fan-cooled  and  mounted 
on  a heavy-duty  aluminum  casting,  which 
is  spring-loaded  against  the  top  of  the 
case. 

These  machines  represent  the  third 
generation  of  Seiko  thermal  wax  printers; 
the  first  was  introduced  in  1982.  Though 
the  ColorPoints  have  different  on-board 
BIOSes  to  handle  their  different  paper 
sizes,  both  use  the  PSX  controller,  which 
is  based  on  an  Intel  80960  RISC  processor 
operating  at  25  MHz.  It  can  handle  up  to 
34MB  of  RAM  in  the  form  of  standard 
Mac  II  8-bit  SIMMs.  You  can  buy  these 
on  the  open  market  or  order  them  from 
Seiko  at  $ 150  per  megabyte. 

Both  ColorPoints  have  a calculator- 
style  control  panel  with  22  slightly  raised 
push  buttons,  including  a full  numeric 
keypad,  cursor  keys,  an  Enter  key,  and 
several  special  function  keys  to  operate  a 
menu  of  important  functions.  Five  LEDs 
and  a 1 6-character  LCD  readout  complete 
the  control  panel. 

The  ColorPoints’  output  had  the  low- 
est contrast  and  thus  the  widest  tonal  range 
of  all  the  color  PostScript  printers  we 
tested.  This  lent  extra  detail  to  halftone 


Seiko  ColorPoint  PSX 
Model  14 


Color  PostScript  scores 
In  Short:  The  Seiko  ColorPoint  PSX 
Model  1 4 differs  from  the  Model  4 only  in 
that  it  uses  a wide  carriage  (for  B-size 
paper)  and  has  more  memory  (18MB 
compared  with  10MB).  At  $12,999.  it  is 
the  most  expensive  printer  in  this  cate- 
gory. 


renderings.  The  registration  was  excel- 
lent. And  although  the  output  speed  on  PC 
Magazine  Labs’  graphics  speed  test  was 
slightly  below  average,  this  was  hardly 
enough  of  a difference  to  worry  about. 

Choose  either  of  the  pair  for  their  large 
printable  areas  and  excellent  quality.  But 
you  will  pay  extra,  in  both  convenience 
and  price,  for  what  you  get  from  the  Seiko 
ColorPoint  PSXs. 


FACT  FILE 


Seiko  Instruments  USA  Inc.,  1130 
Ringwood  Ct.,  San  Jose,  CA  95131 ; 
408-922-5800. 

Seiko  ColorPoint  PSX  Model  4 

List  Price:  $9,499;  4MB  upgrades,  $600 

each. 

Standard  Warranty:  One  year  on  parts 
and  labor  with  on-site  service  from  Seiko. 
Dimensions  (HWD):  8 x 14  x 25  inches. 
Weight:  41  lbs. 

Emulations:  Phoenix  Technologies' 
PhoenixPage  PostScript  interpreter, 
HPGL. 

Seiko  ColorPoint  PSX  Model  14 
List  Price:  $12,999;  4MB  upgrades. 
$600  each. 

Standard  Warranty:  One  year  on  parts 
and  labor  with  on-site  service  from 
Seiko. 

Dimensions  (HWD):  8 x 18  x 31  inches. 
Weight:  47  lbs. 

Emulations:  Phoenix  Technologies' 
PhoenixPage  PostScript  interpreter, 
HPGL. 


CIRCLE  604  ON  READER  SERVICE  CARD 


TEKTRONIX  INC. 

Tektronix 
Phaser  II  PXi 

Tektronix 
Phaser  III  PXi 

Until  now,  the  terms  colt 
thermal  wax  have  been  nearly  interchange- 
able. The  Tektronix  Phaser  III  PXi  aims  to 
change  all  that. 

The  Phaser  III  PXi  takes  a new  ap- 
proach to  solid-ink  printing  with  a tech- 
nology Tektronix  calls  "phase  change." 
And  it  features  a high-performance  con- 
troller, yielding  the  first  plain-paper  color 
PostScript  printer  and  the  top  of  the 
Tektronix  line.  The  Phaser  III  PXi  is  priced 
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DYE  DIFFUSION  PRINTERS:  The  High  Price  of  Photo  realism 


Dye  diffusion  printers  are  twice 
as  expensive  as  thermal  wax 
transfer  or  solid-ink  color 
printers.  They  fall  outside  the 
mainstream,  especially 
because  most  of  them  lack  a 
standard  PC  printer  emulation, 
such  as  PostScript.  But  one 
look  at  the  photo-realistic 
quality  of  their  color  output  and 
you  may  be  tempted  anyway. 

by  James  Karney 

Dye  diffusion  thermal  transfer  (D'T:) 
printers — also  known  as  dye  sublima- 
tion or  continuous-tone  printers— are 
in  a class  by  themselves,  allowing  users 
to  create  full-color  prints  that  rival 
photographs.  Twice  as  expensive  as 
the  color  PostScript  printers  reviewed 
here,  they  are  not  for  the  mainstream 
business  user.  DT:  printers  range  from 
about  $13,500  to  $25,000  for  basic 
units  and  go  as  high  as  $40,000;  by 
contrast.  Color  PostScript  printers 
range  from  roughly  $7,000  to  $ 1 3,000. 

And  because  they  laek  such  stan- 
dard PC  printer  languages  as  Post- 
Script and  PCL,  access  to  DT;  printers 
is  limited.  For  example,  these  printers 
cannot  run  PC  Magazine  Labs’  printer 
test  suite. 

These  expensive  devices  are  used 
for  prepress,  scientific,  and  medical 
applications.  As  prices  drop  and  addi- 

Itional  electronic  photography  applica- 
tions are  released,  the  market  for  high- 
quality  color  hard  copy  will  expand 
dramatically.  Potential  applications 
include  electronic  photography,  prints 
from  video  cameras,  desktop  publish- 
ing. advertising,  and  all  the  traditional 
color  tasks  now  performed  by  ink  jet, 
thermal  wax  transfer,  and  solid-ink 
printers. 

HOW  D’T’  WORKS 

The  printer  transfers  material  from  a 
rol  I of  dyes  onto  either  paper  or  a trans- 
parency. using  nibs  to  heat  a roll  of 
special  dyes.  The  roll  usually  contains 


alternating  bands  of  cyan,  magenta, 
and  yellow  dyes,  yielding  24-bit  true- 
color  images.  Some  manufacturers  are 
adding  a black  dye  section,  which 
produces  full  32-bit  color. 

While  the  operation  is  similar  to 
that  of  thermal  wax  transfer  printers, 
D2T2  units  can  vary  the  heat  when 
transferring  color.  This  allows  up  to 
256  steps  for  each  pixel,  with  the  dyes 
blended  to  form  millions  of  colors.  The 
result  is  a true  continuous-tone  image. 
The  process  is  closer  to  photography's 
use  of  grains  of  silver  coupled  with 
dyes  than  to  laser  printing. 

Selecting  a dye  transfer  printer  is 
not  an  easy  task,  because  traditional 
methods  of  evaluating  quality  do  not 
necessarily  apply.  There  are  no  stan- 
dards for  resolution,  which  is  not  as 
important  a factor  as  it  might  seem. 
Since  D’T’  images  do  not  rely  on  either 
dithering  or  halftoning  to  simulate 
tones,  the  dot-per-inch  resolution  is 
less  important  than  the  quality  of  the 
dyes  and  print  media.  It  is  more  useful 
to  compare  pixels  per  inch  (ppi)  than 
dots  per  inch  (dpi).  The  effective  reso- 
lution of  a D2T;  printer  can  be  calcu- 
lated by  multiplying  the  pixels  per  inch 
by  the  number  of  dyes  used  to  create 
the  image.  The  most  advanced  300-ppi 
units  equal  the  quality  of  a 2.400-dpi 
laser-based  device. 

There  is  no  standard  image  area  or 
paper  size  in  the  D!T2  marketplace. 
Some  printers  can  print  right  to  the 
edge  of  the  paper,  while  others  leave 
wide  margins.  Not  all  printers  accept 
letter-size  materials.  It  is  important  to 
be  sure  that  a printer  can  deliver  a large 
enough  image  to  suit  your  needs. 

Each  printer  requires  a custom  soft- 
ware driver,  and  many  use  hardware 
interfaces  such  as  the  IEEE-488  Gen- 
eral Purpose  Interface  Bus  (GPIB)  or 
an  RGB  connector.  Prospective  buyers 
should  carefully  analyze  their  require- 
ments, and  they  may  have  to  consider 
compatibility  more  important  than 
price  to  be  certain  of  getting  what  they 
need.  If  the  printer  is  slated  for  network 


use,  be  sure  that  the  unit  can  be  inte- 
grated with  the  other  equipment  you 
use.  Make  certain  that  your  important 
file  formats  and  programs  are  fully 
supported. 

ON  THE  MARKET 

The  following  D2T2  printers  are  cur- 
rently available: 

The  DuPont  4Cast  SP-120,  from 
E.I.  DuPont's  Printing  and  Publishing 
Division,  Wilmington,  Delaware  (800- 
242-2424),  can  produce  1 1.9- by  17.3- 
inch  true-color  images  at  300  ppi.  The 
unit  accepts  either  A3-  or  A4-size  paper 
and  can  be  used  to  print  two  8.5-  by  1 1 - 
inch  prints  side  by  side.  It  is  the  only 
four-color  (32-bit)  DT2  printer  in  pro- 
duction. The  4Cast  prints  only  Targa 
files  from  the  PC,  but  drivers  for  other 
formats  are  expected  soon.  It  requires 
a custom  TCP/IP  Ethernet  interface, 
which  increases  the  $27,000  base  price 
to  $40,000. 

The  Kodak  XL  7700,  from  East- 
man Kodak  Co.,  Rochester,  New  York 
(800-445-6325),  is  a 200-ppi  printer 
costing  $24,895.  It  can  produce  an 
image  up  to  1 1 inches  square  (with  a 
half-inch  border),  and  it  accepts  both 

8.5-  by  II -inch  and  II-  by  11 -inch 
paper  or  transparency  material.  The 
unit  is  shipped  with  either  a SCSI  or  a 
GPIB  interface  and  requires  a driver 
from  Kodak  or  a third  party.  Several 
vendors,  including  AutoGraph  Inter- 
national of  San  Jose  (408-436-7227) 
and  Zenographics  of  Irvine,  California 
(714-85 1 -6352),  are  producing  Super- 
Prim  drivers  for  the  XL  7700. 

Mitsubishi  Electronics  America  of 
Cypress,  California  (714-220-2500)  is 
offering  the  Mitsubishi  S340-10  for 
$13,995.  It  provides  150-ppi  resolu- 
tion with  an  8. 1 - by  9-inch  print  area  on 

8.5-  by  I l-inchpaper,oran8.1-by  1 1- 
inch  print  area  on  legal-size  paper.  The 
unit  is  shipped  with  a Centronics  paral- 
lel interface.  Customers  can  choose 
among  four  drivers  bundled  with  the 
printer,  including  a special  version  of 
Zenographics'  SuperPrint  for  printing 
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from  Microsoft  Windows  applications. 

Mitsubishi  International  Corp., 
White  Plains,  New  York  (914-997- 
4999).  is  selling  the  Mitsubishi  CHC- 
S445  Dye  Sublimation  Printer  for  a 
basic  price  of  $ 1 8,000.  After  our  test- 
ing period  ended,  the  company  began 
selling  a unit  with  a single-pass  buf- 
fer for  S24.800,  including  Pipeline 
PowerPage  PostScript  compatibility 
and  a Centronics  interface.  Because 
the  CHC-S445  supports  Super  A -size 
(9-  by  12-inch)  paper,  it  can  print  the 
full  area  of  an  8.5-  by  1 1 -inch  page. 

Nikon.  Melville.  New  York  (516- 
547-4200).  gives  a list  price  of  $13,595 
for  the  Nikon  CP-3000.  It  provides 
200  ppi  and  a maximum  print  area  of  5 
by  6.3  inches  on  6-  by  7-inch  paper. 
The  unit  is  shipped  with  Centronics, 
GPIB.  RGB,  and  SCSI  interfaces. 
Printing  is  accomplished  via  a special 
export  filter.  You’ll  need  a driver  such 
as  Aldus/U-Lead’s  PholoSlyler  oper- 
ating under  Microsoft  Windows. 

Seiko  Instruments  USA.  San  Jose. 
California  (408-922-5800),  offers  the 
Seiko  Professional  ColorPoint, 
priced  at  $19,999.  It  provides  three- 
color  or  optional  four-color  dye  prints 
at  300  ppi  via  an  RGB  interface.  De- 
pending on  the  configuration,  it  can 
accept  letter,  legal,  A.  Super  A,  A4,  or 
B4  formats.  On  A-size  paper,  the  print- 
able area  is  8. 1 by  8.6  inches,  and  the 
maximum  printable  area  is  8.5  by  II  .9 
inches. 

COMING  SOON 

Lasertechnics  of  Albuquerque,  New 
Mexico  (505-822- 1 1 23 ) is  planning  to 
ship  the  Lasertechnics  StarBurst 
Dual  Mode  Dye  Diffusion/Wax 
Thermal  Printer  in  early  1992.  The 
plans  are  to  provide  a unit  that  can 
print  using  either  technology  on  dif- 
ferent media  at  300  ppi  via  a Centron- 
ics. SCSI,  or  high-speed  parallel  in- 
terface. The  StarBurst  is  expected  to 
cost  $15,000  and  provide  an  8.2-  by 
8.5-inch  image  on  8.5-  by  1 1 -inch 
media.  ■ 


at  $9,995.  Tagging  along  is  the  Tektronix 
Phaser  II  PXi,  a conventional  thermal 
wax  printer  with  the  same  controller, 
priced  at  $7,995.  Both  use  Adobe  Post- 
Script Level  2,  unlike  any 
of  their  color  PostScript 
competitors. 

Both  hail  from  a vener- 
able American  company 
that  has  been  making  pro- 
fessional test  equipment, 
including  oscilloscopes, 
since  1 945.  From  a novel 
oscilloscope  tube  design 
called  DVST  (direct  view 
storage  tube).  Tektronix 
broadened  from  scopes  to 
workstations,  and  then  to 
workstation  printers. 

Today,  the  company  of- 
fers a full  line  of  color 
printers,  starting  with  the  Tetronix  Phaser 
USX,  a $4,995  thermal  wax  transfer  printer 
that  supports  PostScript  only  through  off- 
the-shelf  software,  such  as  Freedom  of 
Press.  For  $ 1 ,000  you  can  add  a Tektronix 
PostScript  interpreter  with  a controller 
based  on  the  Motorola  68020  processor. 
Another  $2,000  adds  the  RISC 
processor-based  PXi  controller,  yielding 
the  same  $7,995  price  and  hardware  as  the 
Phaser  II  PXi. 

The  speedy  PXi  controller  is  based  on 
an  Advanced  Micro  Devices  AMD  29000 
RISC  processor  operating  at  24  MHz.  The 
board  comes  with  6MB  RAM  in  the  Phaser 
II  PXi,  10MB  RAM  in  the  Phaser  III  PXi. 
Each  can  be  upgraded  in  4MB  increments, 
at  $995  each,  to  a maximum  of  1 8MB. 

Both  printers  feature  three  standard 
interfaces:  parallel,  serial  (operating  at  up 
to  38,400  bits  per  second),  and  AppleTalk. 
The  PXi  controller  automatically  selects 
the  active  port.  A SCSI  port  is  available 
for  adding  a hard  disk  to  store  download- 
able fonts. 

SOLID  INK 

One  look  and  you  know  the  Phaser  III  is 
not  like  other  printers.  For  one  thing,  it’s 
bigger,  measuring  1 3 by  28  by  35  inches 
once  its  largest  paper  tray  is  installed.  But 
the  real  interest  of  this  machine  lies  in  the 
solid-ink  technology,  which  promises  to 
drive  down  the  cost  of  high-quality  color 
output.  Not  only  is  it  able  to  produce 
plain -paper  output  at  the  same  top-quality 
300-dot-per-inch  resolution  as  other  color 
PostScript  printers,  the  solid-ink  design 


also  delivers  a lower  cost  per  page  than 
any  other  printer  in  its  class. 

Solid-ink  technology  is  easy  to  de- 
scribe and  hard  to  execute  (as  was  proven 
by  the  first  printer  to  try  it,  the  Howtek 
Pixelmaster,  reviewed  in  our  printer  block- 


buster of  November  14,  1989).  Basically, 
a solid  ink  jet  is  an  ink  jet  with  a differ- 
ence. 

Unlike  volatile  ink,  which  dries  quickly 
as  the  solvent  in  it  evaporates  or  soaks  into 
the  paper,  solid  ink  is  melted  and  then 
sprayed  as  tiny  dots  onto  the  printing 
medium.  The  dots  cool  quickly,  changing 
phase  from  liquid  to  solid  (thus  the  name 
phase  change).  The  Pixelmaster  stopped 
there,  leaving  little  lumps  of  plastic-based 
inks  on  the  paper  and  often  clogging  the 
printhead. 

Tektronix  improved  on  the  original  by 
reformulating  the  inks  to  be  less  brittle, 
somewhat  like  a crayon,  with  a bit  of  dye 
in  a fatty  wax.  Tektronix  added  a “cold 
fuser,"  a steel  roller  that  squashes  the  ink 
dots  flat  as  the  printing  medium  rolls  out 
of  the  printer.  This  smooths  the  image  and 
allows  for  brighter,  more  transparent  col- 
ors that  work  well  for  paper  and  transpar- 
ency media.  Moreover,  the  ink  doesn’t 
clog. 

Paper  feeds  into  the  Phaser  III  PXi 
from  either  of  two  automatic-feed  trays. 
One  holds  sheets  nearly  1 2 inches  square; 
the  other  holds  sheets  of  1 2 by  1 7 inches. 
There  is  also  a manual-feed  slot  at  the  top 
of  the  printer,  which  can  handle  media 
from  0.003  to  0.010  inches  thick.  Printed 
paper  slides  into  the  lower  tray  on  the 
front  of  the  printer.  Consequently,  normal 
operation  requires  access  only  to  the  top 
and  front  of  the  mechanism,  although  you 
will  have  to  pull  the  printer  away  from  the 
wall,  or  whatever  is  behind  it,  for  mainte- 
nance. 
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EDGE  TO  EDGE 

The  paper  feeds  around  a large  steel  drum, 
which  clamps  onto  less  than  '/» inch  of  the 
leading  edge.  The  paper  travels  in  only 
one  direction  during  printing,  so  only  one 
end  needs  to  be  grasped.  This  allows  for  a 
large  printed  area  that  misses  just  the  top 
and  bottom  lines  of  a full  page  (about  '/s 
inch  at  10  pitch). 

Printing  is  done  by  a large  printhead, 
roughly  5 by  5 by  5 inches,  which  holds 
reservoirs  for  the  melted  inks.  The  head 
shifts  back  and  forth  on  a pair  of  chrome 
tubes,  driven  by  a steel  cable  (though  a 
high-quality  print  mode  can  be  selected 
through  software  to  make  the  Phaser  III 
PXi  unidirectional).  The  head  takes  about 
2 seconds  to  make  one  pass  across  the 
drum  and  works  somewhat  like  a line 
printer,  laying  down  a narrow  band  of  ink 
on  each  pass.  It  makes  about  60  passes 
across  the  page,  resulting  in  a print  rate  of 
roughly  2 minutes  per  page. 

The  Phaser  III  PXi’s  plastic  case  is 
more  than  '/a  inch  thick  in  places,  and  its 
internal  chassis  is  made  of  even  more 
rugged  aluminum  castings.  Hinged  sec- 
tions of  the  case  provide  easy  access  to  the 
paper  path  and  internal  mechanism;  when 
you  want  to  reach  inside,  the  top  pivots 


Tektronix  Phaser  II  PXi 


Color  PostScript  scores 
In  Short:  The  only  thermal  wax  transfer 
printer  in  this  roundup  that  supports  Adobe 
PostScript  Level  2.  the  Tektronix  Phaser 
II  PXi  includes  39  fonts,  but  it  gives  you 
only  a small  printable  area.  And  at  $7,995, 
it's  a bit  more  expensive  than  several  of 
its  competitors. 


back  and  the  rear  panel  pivots  down. 

A simple  control  panel  is  located  at  the 
right  on  top  of  the  machine.  Its  two  active 
push  buttons  are  complemented  by  a 2- 
line,  25-character  LCD.  The  top  line  nor- 
mally monitors  ink  level  with  a three- 
position  “fuel  gauge”  for  each  color,  and 
the  bottom  line  displays  the  current  func- 
tion of  the  printer.  The  push  buttons,  la- 
beled Clean  Print  Head  and  Test  Print, 
step  you  through  the  normal  maintenance 
procedures,  and  Power  and  Error  LEDs 
glow  at  the  expected  times  (green  and  red, 
respectively).  The  normal  line  and  form- 
feed buttons  are  absent. 

Tektronix’s  philosophy  is  that  every- 
thing should  be  handled  from  the  PC: 
software  is  included  for  setting  modes  and 
controlling  operations  from  the  keyboard. 
Unfortunately,  this  software  is  not  a pop- 
up TSR  program. 

SPILLPROOF 

The  printer  is  smart.  It  allows  you  access 
to  the  overflow  ink  tray  only  when  it 
believes  the  tray  is  full.  This  prevents  you 
from  spilling  hot  ink  into  the  mechanism, 
which  could  happen  if  you  were  to  re- 


Tektronix Phaser  III  PXi 


Color  PostScript  scores 
In  Short:  The  Tektronix  Phaser  III  PXi  is 
the  only  solid-ink  printer  we  saw,  and  the 
only  color  PostScript  unit  that  prints  on 
plain  paper.  It  otters  a large  printable 
area,  and  it  can  print  on  B-size  paper;  It 
uses  Adobe  PostScript  Level  2 with  39 
fonts.  Its  $9,995  price  is  offset  by  a low 
cost  per  page.  Its  output  was  slow,  yet  the 
quality  was  second  only  to  the  Seikos. 


move  the  drawer  at  an  inappropriate  time. 
You  load  ink  in  the  form  of  solid  sticks 
under  a trap  door  above  the  control  panel, 
and  the  printer  is  smart  enough  to  stop  you 
from  inserting  more  ink  than  it  can  hold, 
preventing  the  printhead  from  overflow- 
ing. The  LCD  control  panel  tells  you  in 
plain  English  just  what  steps  to  take. 

Each  ink  color  loads  into  a separate 
slot,  and  each  ink  stick  is  cast  in  a unique 
shape  that  fits  only  the  appropriate  slot. 
Putting  the  wrong  color  in  a slot  is  as 
difficult  as  fitting  a square  peg  in  a round 
hole.  One  case  of  eight  black  ink  sticks 
costs  $119  ($14.88  per  stick — expensive 
for  a fat  crayon),  and  an  eight-stick  case  of 
one  of  the  three  colors  costs  $69.  Color 
sticks  are  about  half  the  size  of  black  ones. 

The  life  of  a stick  varies  with  the  amount 
of  ink  sprayed  on  each  page.  According  to 
Tektronix,  a monochrome  page  with  5 
percent  coverage  would  use  about  5 cents' 
worth  of  ink:  a color  page  with  .30  percent 
coverage  would  cost  about  25  cents 
(compared  with  an  average  cost  per  page 
of  roughly  60  cents  for  thermal  wax  print- 
ers). So  with  light  coverage,  the  Phaser  III 
PXi  can  print  at  a substantially  lower  cost 
than  thermal  wax  machines.  With  heavy 
coverage,  however,  the  others  pull  ahead: 
they  cost  the  same  per  page  no  matter  how 
much  ink  is  used. 

Quality  is  what  counts,  and  the  Phaser 
III  PXi  is  good  indeed.  It  has  a wide  tonal 
range,  second  only  to  the  Seiko  printers. 
And  it  appears  to  offer  smoother  grada- 
tions. The  registration  is  perfect. 

The  one  quality  drawback  is  banding. 
Each  pass  of  the  printhead  stands  out  in  its 
default  print  mode.  One  pass  of  ink  lies 
atop  the  previous  one,  resulting  in  a slight 
ridge.  Enhanced  mode  reduces  the  band- 
ing, but  does  not  quite  eliminate  it,  by 
laying  down  every  second  line  in  alternate 
printhead  passes.  Nevertheless,  the  Phaser 
III  PXi  yielded  one  of  the  best  renderings 
of  PC  Magazine  Labs'  halftone  image. 

The  Phaser  III  PXi  is  not  particularly 
quick  when  printing  graphics  images.  But 
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If  there  were  a printer  that  could  give  you  this  kind  of  color, 
would  you  still  make  your  presentations  in  black  and  white? 


Do  your  presentations  go  in  one  eye  and  out  the  other? 
The  Colormate"'  PS  40  can  easily  and  affordably  give  them 
the  impact  they  deserve,  enhancing  your  work  with  truly 
amazing  color. 

The  Colormate  PS  40  integrates  readily  with  any 
network,  PC  or  Mac.  And  it’s  compatible  with 
most  popular  presentation  software.  Of  course, 


CMC 


CIRCLE  375  ON 

Call  1-800-NEC-1NFO  for  your  Color  Presentations  Guide. 


Adobe*  PostScript*  is  standard,  so  you  can  scale,  rotate  and 
shade  the  17  resident  fonts.  300  DPI  graphics  means  that 
output  is  sharp  and  clear,  whether  paper  or 
transparencies.  And  with  its  small  footprint, 
the  Colormate  PS  40  won’t  fill  up  your  desk. 

After  all,  the  world  isn’t  black  and  white, 
why  should  your  presentations  be? 
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◄ FREESTYLE  SCRIPT 


ANOTHER  REASON 


TO 


lApqrade 

Your  LaserJet*  1 1 


4 PRESENT  SCRIPT 


◄ COPPERPLATE  GOTHIC 


TO 


postscript: 


◄ PEIGNOT  DEMI 


BOTH  FOR 

$279 


A $744  Value.  HP  LaserJet  II  PostScript  Cartridge  from  Adobe * 
plus  an  Adobe  Type  Cartridge  with  up  to  19  fonts. 

As  if  it  weren’t  enough  to  get  35  fonts  in  the  HP  language.  And  unlike  PostScript  emulators,  it 
LaserJet  II  PostScript  Cartridge  plus  up  to  19  free  gives  you  true  software  compatibility.  It  also 
in  the  Adobe  Type  Cartridge  1 or  2,  we’ve  priced  gives  you  twice  their  speed,  plus  unlimited  type 
both  of  these  packages  at  just  $279.  That’s  a scaling  and  grayscale  shading.  At  this  price, 
savings  of  over  60%.  The  PostScript  Cartridge  is  upgrading  your  LaserJet  II  to  a Post- 
from  Adobe,  the  originators  of  the  PostScript  Script  printer  is  nothing  to  postpone. 

TO  ORDER  NOW  CALL 


i 


1-  800-747-  H PI  J 


This  offer  good  (or  a limited  lime  only.  Not  to  be  combined  with  any  other  offer.  Adobe  and  PostScript  are  registered  trademarks  of  Adobe  Systems  Incorporated.  HP  and  LaserJet  are  registered  trademarks  of  Hewlett-Packard  Company. 
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it  was  able  to  beat  a couple  of  the  thermal 
wax  engines  in  PC  Labs’  testing.  And  its 
RISC  processor  will  make  short  work  of 
vector  images.  In  any  case,  speed  is  not 
the  reason  to  buy  the  Tektronix  Phaser  III 
PXi.  Its  strengths  are  its  low  operating 
cost,  versatility  of  media,  PostScript  Level 
2 support,  and  solid  construction. 

LITTLE  BROTHER 

Unlike  the  Phaser  III  PXi,  the  Tektronix 
Phaser  II  PXi  is  an  ordinary  thermal  wax 
transfer  printer.  It  is  comparatively  com- 
pact, measuring  only  15  by  17  by  27 
inches  including  the  two  paper  trays  ex- 
tending from  the  front.  It  occupies  a 17- 
inch-square  desktop  space. 

Its  PXi  controller  differs  from  the 
common  type  of  thermal  wax  machines. 
As  with  other  thermal  wax  engines,  it 
prints  300-dpi  resolution  on  specially 
treated  paper.  It  handles  cut  sheets  of  up  to 
8.5  by  14  inches,  as  well  as  letter,  A4,  and 
A4  Special  media  sizes,  but  the  printable 
area  is  modest:  8.1  by  8.8  inches  on  an 
A-size  sheet,  8. 1 by  1 1 .6  inches  on  legal- 
size. 

The  lower  tray  of  the  Phaser  II  PXi 
holds  the  media  supply — up  to  100  sheets 
of  paper  or  50  transparencies.  Each  sheet 
rolls  into  the  printer  around  a large- 
diameter  drum  (just  under  5 inches),  which 
grasps  it  for  one,  three,  or  four  passes 
against  the  thermal  printhead.  Printed 
pages  are  ejected,  uncollated,  into  the 
upper  tray  in  the  front  of  the  printer.  Even 
with  its  front-mounted  trays,  you  cannot 
put  the  Phaser  II  PXi  directly  against  a 
wall.  You  need  an  additional  4 inches 
behind  the  machine  to  let  you  flip  up  the 
top  to  access  its  ink  sheets  and  paper  path. 

Ink  sheets  are  easy  to  load,  thanks  to 
the  use  of  a tray  carrier.  The  rolls  lie  in 
the  carrier,  which  is  dropped  into  the 
printing  mechanism.  No  other  adjustment 
is  necessary.  One-color  ink  sheets  cost 
$ 1 60  and  last  for  1 , 1 00  pages;  three-color 
cost  $145  and  last  for  342  pages;  four- 
color  cost  $150  and  last  for  275  pages. 

With  its  thin  plastic  outer  case  (par- 
ticularly noticeable  on  the  front  panel  and 
sides),  the  Phaser  II  PXi  has  a cheaper  feel 
than  other  Tektronix  printers.  Inside, 
however,  it  has  a no-nonsense  mechanism 
made  mostly  from  heavy  steel  stampings; 
the  only  plastic  you’ll  find  is  in  the  paper 
guides  and  the  drive  gears. 

In  the  strict  sense,  the  Phaser  II  PXi  has 
no  control  panel  but  only  a row  of  indica- 
tor LEDs  labeled  in  both  English  and 
icons.  These  serve  as  warning  lights  for 


the  common  error  conditions  such  as  paper 
out,  transfer  roll  out,  and  paper  jams.  All 
control  functions  are  handled  through 
software  running  on  the  host  computer. 

In  terms  of  graphics  output,  the  Phaser 
II  PXi  was  no  different  from  the  rest  of  the 
pack  of  thermal  wax  printers;  in  other 
words,  it  was  excellent.  The  text  output 
was  even  better:  The  light  elegance  of  the 
fonts  was  second  only  to  those  of  the 
General  Parametrics  Spectra*Star  430. 
But  the  Phaser  II  PXi  clipped  the  upper 
lines  of  text  on  a print  sample;  it  was  the 
only  printer  we  reviewed  that  did.  The 
unit  was  one  of  the  quicker  thermal  wax 
printers,  although  not  to  an  extraordinary 
extent. 

Choose  the  Tektronix  II  PXi  for  its 
print  quality  (especially  on  text)  and  its 
PostScript  Level  2 support.  ■ 


FACT  FILE 


Tektronix  Inc.,  P.O.  Box  1000, 
Wilsonville,  OR  97070;  800-835-6100. 

Tektronix  Phaser  II  PXi 

List  Price:  $7,995;  4MB  upgrade,  $995. 

Standard  Warranty:  One  year  on  parts 

and  labor  with  on-site  service  from 

Tektronix. 

Dimensions  (HWD):  15  x 17  x 27 

inches. 

Weight:  73  lbs. 

Emulations:  Adobe  PostScript  Level  2, 
HPGL. 
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Tektronix  Phaser  III  PXi 

List  Price:  $9,995;  4MB  upgrade,  $995. 

Standard  Warranty:  One  year  on  parts 

and  labor  with  on-site  service  from 

Tektronix. 

Dimensions  (HWD):  13  x 28  x 35 
inches. 

Weight:  90  lbs. 

Emulations:  Adobe  PostScript  Level  2, 
HPGL. 
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A lot 

has  changed  in 
Accounting 
Software 
in  5 years. 


Fortunately, 
a few  things 
haven’t 


Like  our  commitment  to  research. 
Innovation.  And  leadership. 

And  here’s  the  proof.  Only  Macola 
has  won  PC  Magazine 's  Editor’s 
Choice  award  three  times  in  a row. 

What  does  this  mean  to  you? 
Software  that's  fast  and  easy-to-use. 
The  most  customization  options. 
Local  support  More  integrated  add- 
on products.  LAN  performance  with 
no  limitations.  Powerful  software 
that  exceeds  your  current  financial 
and  information  management 
requirements. 

In  short,  accounting  software 
you’ll  never  outgrow. 

Call  today,  1-800-468-0834. 


SOFTWARE 
333  E.  Center  St.  Marion,  OH  43302-4148 


PC  Magazine  is  a publication  of  Ziff  Communications.  Macola 
is  a registered  trademark  of  Macola.  Inc.  Copyright  1991 
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How  to  put  all  of  these 
in  your  DeskJet  printer. 


and  keep  more  of  these 
in  your  pocket. 


When  you  want  just  the  right  fonts  for  both  per- 
sonal and  business  documents,  turn  to  25  in  One!™ 
for  DeskJet,  the  all-in-one  printing  solution  from 
Pacific  Data  Products. 

The  25  in  One!  for  DeskJet  package  comes  in 
two  versions,  one  for  the  HP  DeskJet  Plus  and  the 
other  for  the  HP  DeskJet  500.  Each  version  contains 
two  megafont  cartridges  with  all  the  high-quality 
bitmapped  fonts  you  need  for  your  word  process- 
ing, spreadsheet,  and  desktop  publishing  applica- 
tions. And  since  25  in  One!  for  DeskJet  offers  fonts 
that  would  require  you  to  purchase  seven  HP 
DeskJet  cartridges,  you'll  save  something  - 
besides  just  shelf  space.. .like  CASH! 

The  suggested  retail  price  for 
the  HP  DeskJet  Plus  or  500  version 
of  25  in  One!  for  DeskJet  is  only 
$149.00-a  substantial  savings  over 
having  to  purchase  separate  cartridges, 
whether  you  count  it  in  Dollars,  Pounds, 

Francs,  Marks,  Lira,  or  something  else. 


And  25  in  One!  for  DeskJet  includes  11  and  22  point 
fonts  not  offered  in  the  HP  cartridges. 

25  in  One!  for  DeskJet  contains  the  most 
popular  typefaces,  including  Tms  Rmn,  Helv, 
Prestige  Elite  and  Letter  Gothic,  in  the  sizes  and 
styles  that  you  can  use  everyday.  And  it's  compat- 
ible with  the  popular  WordPerfect  5.1,  Microsoft 
Word  5 and  5.5,  and  Microsoft  Windows  2.x  and 
3.0  software  applications. 

So  if  you're  looking  for  more  fonts  for  your 
HP  DeskJet  Plus  or  500  printer,  call  your  nearest 
dealer  and  ask  for  the  low-cost,  easy-to-use 

solution,  25  in  One!  for  DeskJet.  For 
information  on  our  other  popular, 
cost-effective  printer  enhancement 
products,  contact  Pacific  Data 
Products,  Inc.,  9125  Rehco  Road, 

San  Diego,  California  92121,  U.S.A. 

(619)  597-4679  

Fax  (619)  552-0889  PACIFIC 

DATA  PRODUCTS 


• Fonts  displayed  in  the  illustration  above  are  from  the  HP  DeskJet  500  version  of  25  inOne!  for  DeskJet.  The  font  selection  for  the  HP  DeskJet  Plus  version  of  25  in  One! 
for  DeskJet  varies  slightly. 

25  in  One!  is  a trademark  of  Pacific  Data  Products,  Inc.  HP  and  DeskJet  are  registered  trademarks  of  Hewlett-Packard  Company.  All  other  trade  names  referenced  are  the 
trademarks  or  registered  trademarks  of  the  respective  manufacturer. 

EUROPEAN  OFFICES:  Geneva  Tel  (41)  22.41.26.50,  Fax  (41)  22.41.06.82,  France  Tel  (33)  1 39  23  20  00,  Fax  (33)  1 39  63  31  20,  U.K.  Tel  (41)  412  23  14  14,  Fax  (44)  442  23  65  40 

© 1991  Pacific  Data  Products,  Inc. 


Introducing  a new  ■ 

generation  of  safe-deposit  boxes. 


Data  cannot  be  valued;  it  is,  in  fact,  priceless. 

So  never  settle  for  anything  less  than  the  peace 
of  mind  that  comes  from  saving  your  data  on 
the  best.  The  very  best.  Gold  Standard 
Technology.  Which  you’ll  find  only  in  the  new 
Maxell  Advanced  Series  1/4-inch  Data 
Cartridges,  Streamer  Cassettes,  and  4 & 8 mm 
Data  Cartridges.  i 1 

Since  data  cartridges  are  only  as  good  as  the  n 
tape  they  house,  Maxell  researched  and 
developed  the  most  reliable  tapes  ever  — 
resulting  in  Maxell’s  own  Epitaxial  Magnetic 
Oxide  in  the  1/4-inch  cartridges,  and  Ceramic 
Coated  Magnetic  tape  in  the  4 & 8 mm  cartridges. 
Both  formats  provide  the  ultimate  in  high 
amplitude,  stability,  and  long-term  error-free  ■* 


performance.  Both  are  thoroughly  tested.  And 
Maxell  1/4-inch  cartridges  are  QIC  compatible 
and  meet  or  exceed  all  ANSI  standards. 

Maxell  Streamer  Cassettes  offer  a data  storage 
system  of  unparalleled  cost  performance  and 
running  stability.  A system  of  high  technology 
and  simplicity  that’s  as  advanced  as  it  is 
reassuring. 

Simply  stated,  there  is  no  safer  place  to  store 
your  data  than  on  Maxell.  Because  for  your 
information,  you  can’t  beat  the  Gold  Standard. 

§ maxell 

—to >■  TI  HE  GOLD  STANDARD 


.'1009 


Whatis  the  business  world 
coming  to? 


Now  all  users,  Macintosh  and  PC, 
can  get  their  hands  on  some  color 
without  giving  up  great  black  and 
white.  Hewlett-Packard  makes  it 
all  possible  with  the  DeskWriter  C 
printer  for  Macintosh  and  now  the 
HP  DeskJet  500C  for  DOS  and  Win- 
dows applications.  Impressive  black 
and  white.  And  thousands  of  colors. 
For  only  $1,095.* 

The  best  features  of  HPk  DeskJet  500 


black  and  white  printer  haven’t 
changed.  You’ll  still  get  the  crisp, 
clean,  laser-sharp  output.  The  300 
dot-per-inch  resolution.  And  you'll 
still  have  all  the  built-in,  scalable 
fonts  and  graphic  capabilities  that 
can  make  such  a difference  in  your 
documents  and  presentations. 

Thke  all  that,  add  a nearly  endless 
choice  of  attention-getting  colors,  and 
your  users  have  one  very  valuable 


partner.  One  thatls  a pleasure  to 
work  with.  You  just  plug,  play,  and 
print.  On  plain  paper  or  trans- 
parency. 

With  the  DeskJet  500C  and 
DeskWriter  C,  Hewlett-Packard 
introduces  a colorful  new  generation 
to  its  family  of  inkjet  printers.  A 
family  that  stands  for  affordable 
quality.  Quality  thatk  backed  by  a 
three-year  warranty. 


'Suggested  U5.  list  price,  tin  Canada,  call  1-800-387-3867,  Ext  2757.  "Offer  valid  through  January  31, 1992.  No  purchase  necessary;  void  where  prohibited.  C 1991  Hewlett-Packard  Company  PE  12 129 
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Affordable  color. 

The  HP  DeskWriter  C printer 
for  the  Mac. 


And  the 

HP  DeskJet  500C  for  PCs. 


Only  $1,095  each. 


So  when  others  ask  you  what!,  new, 
tell  them  to  get  ready  for  a splash 
of  color.  For  more  interesting  graphs 
and  charts.  For  impressive  cover 
pages  and  for  compelling  overhead 
presentations.  All  for  $1,095. 

If  you’d  like  to  see  some  sample 
output  from  the  DeskJet  500C  or 
DeskWriter  C,  call  1-800-752-0900, 
Ext.  2757.f  Or  visit  your  nearest 
authorized  HP  dealer  and  sign  up 


for  a chance  to  win  a Caribbean 
cruise  for  two.**  Color  has  finally 
arrived. 

HP  Peripherals 

When  itfe  important  to  you. 

What  HEWLETT 
mi'KM  PACKARD 
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Freedom  To  Choose 


Th  e freedom  to  choose  the  best  math  coprocessor  is  a funda- 
mental right  for  each  of  us  to  exercise,  whatever  institutional 
icons  we  hold  dear. 

When  it  comes  to  speed,  reliability  and  power  savings, 
nothing  beats  the  choice  of  IIT’s  family  of  Advanced  Math 
Coprocessors.  That’s  why  thousands  of  people  around  the 
world  have  already  discovered  that  the  choice  is  clear.  IIT  is 
the  undisputed  innovator,  the  clear  price/performance  leader. 


In  addition,  IIT’s  math  coproces- 
sors provide  you  optimal  perfor- 
mance with  one  of  the  lowest 
power  consumption  ratings. 

Best  of  all,  IIT’s  Advanced  Math 
Coprocessors  offer  quality  and  reliability  far  above  the  industry' 
standards.  In  fact,  we’re  so  confident  about  the  reliability  and 
performance  of  our  Advanced  Math  C ^Processors,  we  guaran- 
tee them  for  the  life  of  your  system. 


That’s  because  Ill's  Advanced  Math  Coprocessors  feature  an 


innovative  hard-wired  4 x 4“  matrix  multiplication  function, 
which  accelerates  CAD/CAE  and  graphics  applications  up  to 
three  times  faster  than  any  other  math  coprocessor. 

And  IIT’s  Advanced  Math  Coprocessors 
provide  the  highest  speed  grades  in  the 
industry”  2C87  up  to  20  MHz,  3C87  up 
to  40  MHz,  and  3C87SX  up  to  25  MHz. 
No  other  company  offers  a more  com- 
prehensive line  of  math  coprocessors. 


And  for  a limited  time,  we  are  including  QAPlus!,"  one  of  the 
most  popular  PC  diagnostic  programs;  and  POWERMETEIC 
the  popular  benchmarking  program,  with  all  of  our  Advanced 
Math  Coprocessors  as  an  added  value. 

For  the  most  advanced  features  for  speed,  reliability  and  power 
savings,  choose  IIT  to  deliver  the  best  Advanced  Math 
Coprocessors. 

Call  now  for  dealer  information  -800-832-0770. 


mm 


' INTEGRATED 
INFORMATION 
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The  IIT  logo  is  a trademark  of  Integrated  Information  Technology,  Inc.  (IIT). 
QAPIus  and  POWERMETER  are  trademarks  of  DiagSoft,  Inc.  All  other 
trademarks  are  of  their  respective  companies.  ©1991  IIT.  All  rights  reserved. 
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THE 


USAi 


Convertible 

Solution! 


USA-FLEX  has  done  it  again  with  its  own 
modular,  "do-it-yourself"  convertible 
computer  systems.  When  you  are  ready 
to  upgrade  your  Flex  Convertible  System 
to  a more  powerful  one,  just  remove  the 
convertible  top  (no  screws),  take  the 
original  Flex  processor  card  out,  and 
insert  the  new  upgraded  CPU 
Flexcard.  That’s  it  — the  cabinet  is 
the  same.  No  set  up  programs 
to  run  and  no  data  loss  to 
worry  about.  Power  up  and 
you're  ready  to  go!  It's  that 
easy  — and  economical. 

Design  your  own  system 
growth  with 


one  simple 
telephone 
call  to 
USA  FLEX. 


Choose  from  the  new 
family  of  FLEX  CONVERTIBLE 
Computer  Card  Systems... 


FLEX  486-33  MHz  Card  Plus  System 
• 80486  Microprocessor  $3299 


210  Meg  Hard  Disk  Drive 


FLEX  386-40  MHz  Card  Plus  System 

• 80386  Microprocessor 

• 105  Meg  Hard  Disk  Drive  *2450 


FLEX  486-25  MHz  Card  Plus  System 

• 80486  Microprocessor 

• 210  Meg  Hard  Disk  Drive 


*3199 


FLEX  386-33  MHz  Card  Plus  System 

• 80386  Microprocessor 

• 105  Meg  Hard  Disk  Drive 


FLEX  486SX-20  MHz  Card  Plus  System 
• 80486  Microprocessor  $2650 


105  Meg  Hard  Disk  Drive 


*2549 

FLEX  386SX  20  MHz  System* 

• 80386  Microprocessor 

• 106  Meg  Hard  Disk  Drive 

• 2 MB  RAM  Standard  *1525 

•386SX  CPU  Not  Upgradeable. 

Non  Cache  System 


CONVERTIBLE  SYSTEM  INCLUDES 

• 64K  CACHE/4  MB  RAM  exp. 
up  to  64  MB  on  motherboard 

• 1.2  MB  & 1.44  MB  Floppy  Drives 

• SUPER  VGA  1024  X 768 
"FLEX  VISION"  14",  .28mm 
Monitor 

(Add  s79  For  Non-interlaced) 

• SUPER  VGA  Card  "ultimate" 
with  1 MB  Memory 

• Page  Mode  Architecture 

• 101  "FLEX  KEY"  Keyboard 

• One  Year  On-site  Service 

• Windows  and  Mouse 

• DOS  5.0  and  PFS;  WindowWorks 
Total  Software  Solution 

• PC  Test  Diagnostic  Software 

• 30  Day  Money  Back  Guarantee 

• 24-Hour  Toll  FREE  Service, 

7 Days  A Week 


1-800-800-4395 

NEW  EXTENDED  HOURS 
M-F  7 a.m.  to  8 p.m.,  Sat  9 a.m.  to  4 p.m. 

Customer  and  Technical  Service  (708)  351*7172 
Fax  # (708)  351-7204  - Se  habla  espanol  1-800-872-4691  charge  lor  shipping  and  handling 
Please  refer  to  code  # PM1141  when  placing  an  order.  471  BRIGHTON  DRIVE,  BLOOMINGDALE,  IL  60108 
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(192  dots  per  inch  for  the  Color  4 versus 
1 80  dpi  for  the  HP  PaintJet),  graphics  will 
print  smaller  than  normal  when  you  use  a 
PaintJet  driver.  If  you  use  the  provided 
driver  for  Microsoft  Windows,  Version 
2jc  or  3_r,  or  software  that  supports  the 
Color  4,  this  will  not  be  a problem. 

The  Kodak  Diconix  Color  4 Printer  is 
a compelling  addition  to  the  color  ink  jet 
market.  Given  its  built-in  paper  tray  and 
its  ability  to  produce  vibrant  colors  on 
plain  photocopy  paper,  one  can  easily 
forgive  the  printer  its  few  faults.  If  you 
need  a low-cost  printer  that  can  produce 
attractive  color  output  for  proofs,  internal 
presentations,  ormedium-quality  reports, 
give  this  printer  strong  consideration. 


FACT  FILE 


Eastman  Kodak  Co.,  Printer  Products 
Division,  901  Elmgrove  Rd.,  Rochester, 
NY  14653;  800-344-0006. 

Kodak  Diconix  Color  4 Printer 
List  Price:  $1 ,495;  with  serial  interface 
board  and  cable,  $1 ,595;  black  ink 
cartridge,  $13.95;  color  ink  cartridge, 
$19.95. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  4 x 20  x 18  inches. 
Weight:  13  lbs. 

Emulations:  HP  PaintJet. 
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IBM  CORP./LEXMARK 

IBM  Execjet  Wjw  * 
Printer 

Despite  the  IBM-style  chassis,  the  $ 1 ,099 
wide-carriage  IBM  ExecJet  Printer  looks 
very  similar  to  the  Canon  BJ-330  Bubble 
Jet  Printer  (see  the  review  in  this  issue).  It 
also  uses  the  same  consumables  and  op- 
tions, falls  within  the  same  price  range, 
and  performed  virtually  the  same  on  PC 
Magazine  Labs’  speed  tests.  Basically, 
IBM  Corp.  has  added  its  own  chassis  and 
documentation  to  the  Canon  USA  engine, 
and  the  results  are  every  bit  as  impressive 
as  the  Canon  offering. 

One  apparent  disparity  between  the 
two  printers  is  price:  At  $1,099,  the 
Execjet  lists  for  exactly  $ 1 50  more  than 
the  BJ-330.  The  difference  is  easily  ex- 
plained when  you  notice  that  Canon  sells 
its  first  cut-sheet  feeder — conspicuously 
priced  at  $150 — as  an  option,  while  IBM 
provides  one  as  standard  equipment.  In 
other  words,  with  the  Execjet,  you  get  the 


rinters 


INK  JETS 


first  sheet  feeder  whether  you  want  it  or 
not  and  pay  the  same  price. 

Other  differences  include  the  control 
panels.  The  Execjet  offers  the  same  con- 
trol-panel functions  as  the  BJ-330 — but  in 
an  altered  layout — and  the  same  list  of 
emulations.  Both  printers  use  the  same 
Epson  LQ  and  IBM  Proprinter  emula- 
tions, but  the  ExecJet  also  supports  the 
IBM  Graphics  Printer  emulation. 

If  the  IBM  version  earns  any  edge  over 
the  Canon,  it  lies  with  IBM’s  documenta- 
tion. Canon  scores  points  for  including  a 
separate  programmers'  reference,  but  IBM 
has  done  a better  job  with  the  user  manual 
by  including  more  detail  and  more  illus- 
trations. 

The  IBM  Execjet  Printer  is  an  excel- 
lent alternative  to  dot  matrix  printers  for 
the  same  reason  as  its  Canon  counterparts: 
At  114  characters  per  second  in  letter- 
quality  mode  and  nearly  198  cps  in  draft 
mode,  it  performs  faster  than  the  great 
majority  of  24-pin  dot  matrix  printers  and 
does  so  without  the  noise.  If  you  like  the 
printer  design  and  have  no  preference 
between  Canon  and  IBM,  shop  around  for 
the  least  expensive  buy.  You  can  expect  to 
find  the  IBM  at  discounted  prices  of  about 
$700  or  lower. 


IBM  ExecJet  Printer 


Ink  jet  scores 

In  Short:  Based  on  the  same  ground- 
breaking engine  as  the  Canon  Bubble 
Jets,  the  $1,099  wide-carriage  IBM  Ex- 
ecJet  printer  offers  an  equally  appealing 
package  with  equivalent  performance.  It 
accepts  17-  by  23-inch  sheets. 


IBM  Corp./Lexmark,  740  New  Circle 
Rd.,  Lexington,  KY  4051 1 ; 800-426- 
2468. 


EDITORS'  CHOICE 


IBM  ExecJet  Printer 
List  Price:  $1 ,099;  128K  RAM  card, 
$259;  font  cards,  $99  each;  second  100- 
sheet  paper  bin,  $129;  serial  interface 
board,  $119;  ink  cartridge,  $28. 
Standard  Warranty:  One  year  on  parts 
and  labor  through  dealer. 

Dimensions  (HWD):  14  x 24  x 13 
inches. 

Weight:  19  lbs. 

Emulations:  Epson  LQ,  IBM  Proprinter, 
IBM  Graphics  Printer. 
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STAR  MICRONICS  AMERICA  INC. 

Star  Micronics 
StarJet  SJ-48 

In  keeping  with  its  focus  on  the  home- 
office  and  small-business  markets,  Star 
Micronics  America  has  added  a sleek, 
capable  portable  machine  to  its  expanding 
line  of  printers.  The  $499  Star  Micronics 
StarJet  SJ-48  uses  the  same  Canon  en- 
gine and  notebook-size  chassis  that  go 
into  the  Canon  BJ-  lOe — a 1990  PC  Maga- 
zine Editors’  Choice  (“Ink  Jets,”  No- 
vember 13,  1990).  But  Star  Micronics 
deserves  credit  of  its  own  for  making  an 
excellent  product  just  a little  better  and  for 
selling  it  with  a two-year  warranty. 

Like  the  BJ-lOe,  the  StarJet  is  about 
the  size  of  a notebook  portable — 7 by  12 
by  8 inches  with  its  tray  in  its  travel 
position — and  weighs  4 pounds.  The  Star- 
Jet uses  the  same  64-nozzle  ink  cartridge, 
accepts  the  same  0.6-pound  nickel  cad- 
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NewWave  for  Windows. 
Never  has  $89  done  so  much 
for  your  organization. 

The  premier  desktop  manager  for  Windows  that  does  a lot  more  for  your  organization. 
Now  at  a price  that's  a lot  less  than  what  you’d  expect.  Thke  a look  at  alt  you  get: 


Icons:  NewWave  turns  all  of  your 
existing  DOS  and  Windows  programs 
and  files  into  icons  for  an  easier-to- 
use  desktop.  Files  can  have  32 
character  names.  Easily  move  files 
around  the  desktop  by  “dragging 
and  dropping." 

File  Cabinet:  On  your  real  desk  are 
documents  in  folders.  Your  folders  are 
in  a file  cabinet  NewWave  organizes 
your  PC  desktop  the  same  way  - by 
project  with  folder  icons,  and  with  a 
file  cabinet  for  storing  folders. 

Fblders:  Finally,  you  can  file  your 
spreadsheet,  word  processor  and 
graphics  documents  together  by  pn>j  - 
ect,  for  easy  access. 

Launch  & Load:  Just  click  on  an  icon 
both  the  file  and  it's  program  open 
simultaneously  - NewWave  has  linked 
them  together  automatically.  This 
means  you  no  longer  need  to  under- 
stand the  Windows  program  and  file 
managers  to  get  your  work  done. 

The  Work  Group  Library  makes  it  easier  for  you  to 
share  information  with  co-workers.  WsVe  done  away 
with  network  menus  and  DOS  commands,  so  you  can 
focus  on  what  you  want  to  do  - to  share  information 
with  colleagues  as  you  work  together  on  the  same 
project  lb  share  text,  graphics,  and  even  spreadsheets, 
simply  drag  the  file  icon  onto  the  server  icon  and 
your  document  is  immediately  available  to  others  on 
your  network.  NewWave  will  track  revisions,  as  well. 
So  an  entire  group  can  work  on  your  project  and  you 
will  know  when  data  has  been  changed  and  who  has 
changed  it  Welcome  to  document  sharing,  the  easy 
way;  the  NewWave  way 


NewWave^  Agent  brings  automation  to  Windows.  Let 1 
“The  Agent"  watch  you  complete  a task  just  once,  like  the 
monthly  update  of  a budget  or  sales  report,  and  he’ll  com- 
plete the  same  job  for  you  again  and  again  using  your 
existing  software  applications.  You  can  even  automate 
“The  Agent”  to  work  across  applications  and  networks 
to  gather  the  information  you  need.  And  he’s  far  easier  to 
set  up  than  the  Windows’  macro-recorder-because  he 
remembers  your  steps  while  you  execute  them  and  allows 
you  to  edit  right  then  or  make  changes  later.  By  using  his 
calendar,  you  can  schedule  work  for  him  days  or  weeks 
in  advance.  Just  think  of  how  much  extra  time  you’ll  save 
by  turning  “The  Agent”  loose  on  all  of  your  recurring  tasks. 


Put  NewWave  to  work  for  your  organization  and  find  out  how  easy  it 
is  to  get  more  done.  Now  it’s  only  $89.  At  a price  like  this  it  pays  to 
be  organized. 

Call  1-800-848-WAVE  6Xt.  1A  and  get  NewWave  for 

only  $89*  (suggested  retail  price  $195).  But  only  if  you  call  before  1/30/92. 
’ Limited  time  offer.  Limit  one  per  customer. 


NewWave 
for  Windows. 

We’ve  made  a great 
idea  even  better. 

HEWLETT 
PACKARD 
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AIRBORNE 

EXPRESS 

H?UNDA?PCs 
FOR  THE  LONG  HAUL. 


THEY  KNEW  WE  COULD  DELIVER  THE  GOODS. 


Airborne  Express’  is  the  world’s  fastest  growing  overnight  air  express  company. 
As  experts  in  moving  documents  and  packages  they  had  strong  ideas  about  what  they 
needed  when  it  came  to  moving  information. 

Airborne  Express  examined  a number  of  different  PCs  to  see  how  they  weighed  up. 
Hyundai’  came  through  with  flying  colors.  Airborne  installed  Hyundai  computers  at  their 
private  airport  and  central  sorting  facility  in  Wilmington,  Ohio.They  also  specified  Hyundai 
for  the  Libra  II  computerized  shipping  system  they  offer  to  high-volume  users. 

Hyundai  has  the  broadest  line  of  PC-compatible  computers  and  peripherals 
available.  From  powerful  desktop  machines  to  the  latest  portable  technology.  All 
competitively  priced.  All  with  an  18-month  warranty.  And  all  available  from  a first-class, 
nationwide  network  of  dealers,  who  also  provide  comprehensive  product  support,  including 
a 24-hour  "Service-on-Site"  option. 

If  your  company  needs  information  systems  for  the  long  haul,  take  a look  at 
Hyundai.  They  carry  a lot  of  weight  with  Airborne  Express. 

Hyundai  Electronics  America,  166  Baypointe  Parkway,  San  Jose,  California  95134. 
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Our  notebook  PC,  cellular  phone, 
and  fax  have  revolutionized 
business.  Again. 


Who  hotter  to  bring  you 
a portable  Cellular 
Workstation  than  NEC T 

After  all.  we're  a leader 
in  fax  machines  and 
hand-held  cellular 
technology.  And  we 
invented  the 
notebook  PC. 


Introducing  the  new  UltraLite'  Cellular  Workstation.  A high-performance  notebook 
computer  with  an  internal  fax  modem  and  a state-of-the-art  cellular  phone.  All  made  by 
NEC.  All  in  one  convenient  leather  attachS.  To  meet  all  your  business  needs.  Anywhere! 

The  powerful  UltraLite  SX/20  comes  ready  to  run,  loaded  with  MS-DOS'  and  all 
the  data  communications  software  you  need.  So  you  can  send  and  receive  faxes, 
read  and  reply  to  E-mail,  query  data  bases  or  retrieve  important  files.  And  with  the 
compact  cellular  phone  you’re  never  out  of  reach  of  the  office  or  clients. 

NEC’s  unsurpassed  notebook  and  cellular  technology  have  been  combined  in  a revolu- 
tionary total  portable  communications  solution.  Now  there  really  are  no  limits  to 
how  far  your  business  can  go.  For  more  information,  call  1-800-NEC-INFO. 


CMC 

Computers  and  Communications 
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mium  battery  pack  (sold  as  a $50  option), 
and  produces  the  same  crisp  and  dark  text 
as  the  BJ-IOe.  It  also  suffers  from  the 


same  meager  paper-handling  options: 
Unless  you  care  to  laboriously  feed  sheets 
one  at  a time  or  use  fanfold  paper  with  the 
friction-feed  mechanism,  you’ll  need  to 
buy  a 30-sheet  cut-sheet  feeder — a $90 
option. 

The  most  significant  differences  be- 
tween the  two  printers  concern  their 


emulations  and  fonts.  Like  the  BJ-IOe,  the 
StarJet  emulates  the  IBM  Proprinter  and 
has  an  NEC  Graphics  mode,  but  its  default 
emulation  is  the  Epson  LQ  rather  than  the 
Canon  BJ- 1 30e.  As  for  typefaces,  the  Star- 
Jet eschews  the  Canon  BJ-130e  Courier, 
Elite,  and  Prestige  triad  in  favor  of  a true 
Epson  LQ  duo:  a serif  font  that  approxi- 


mates Times  Roman  and  a sans  serif  font 
that  looks  something  like 
Helvetica.  Star  Micron- 
ics’  StarJet  also  handily 
supports  each  font  in  its 
various  sizes  and  spac- 
ings,  all  the  way  down  to 
the  half-height,  half- 
width variations  of  the 
standard  10-,  12-,  and  15- 
pitch  fonts.  This  means 
you  should  have  no  prob- 
lem squeezing  136  or  160 
characters  legibly  across 
a page  when  you  are 
printing  out  worksheets. 

Star  Micronics  has 
also  added  auto-loading 
to  the  printer:  The  SJ-48 
automatically  loads  pa- 
per to  the  top-of-form 
position  when  using  either  the  sheet 
feeder  or  the  manual  friction  feed.  The 
company  has  added  three  functions  to 
the  control  panel:  eject  page,  set  top  of 
form,  and  lock-in  panel  settings.  Unfortu- 
nately, the  panel  can  be  somewhat  confus- 
ing to  use,  in  part  because  it  offers  no 
visual  confirmation  of  selected  fonts  or 
pitches. 

During  PC  Magazine  Labs’  speed  tests, 
the  StarJet  performed  as  one  would  ex- 
pect given  its  83-characters-per-second 
rating:  83  cps  in  letter-quality  mode  (it 
doesn’t  offer  draft  mode).  When  tested 
using  the  small  sheet  feeder,  which  adds 
only  2 pounds  to  the  printer's  weight,  the 
StarJet  printed  a two-page  text  sample  at 
34  cps.  As  with  the  Canon  portable,  the 
Economy  mode  of  the  StarJet  lessens  ink 
usage  but  does  not  affect  print  speed. 

The  text  quality  is  superb  and  much 
better  than  you’ll  find  with  many  desktop 
ink  jet  printers,  including  those  reviewed 
here.  Star  Micronics’  typefaces  seem 
oddly  designed,  however;  the  loop  in  the 
p of  both  typefaces  fails  to  descend  to  the 
baseline,  for  example.  But  even  when  we 
used  standard  photocopy  paper,  the  text 
appeared  dark  and  nearly  as  smooth-edged 
as  that  of  laser  printer  output.  The  StarJet 
also  proved  capable  of  producing  excep- 
tionally dark  shadings  on  our  graphics 
sample,  but  the  photograph  suffered  from 
a good  bit  of  posterizing  under  its  Epson 
emulation.  Under  the  Proprinter  emula- 
tion, the  graphic  was  free  from  significant 
posterizing,  but  it  suffered  from  severe 
banding. 


Star  Micronics  StarJet  SJ-48 


Ink  jet  scores 

In  Short:  The  $499  Star  Micronics  Star- 
Jet SJ-48  should  join  the  Canon  BJ-IOe 
at  the  top  of  the  traveler's  wish  list.  It 
builds  on  the  same  excellent  engine  and 
case  design  but  offers  several  different 
features. 

The  Star  Micronics  StarJet  SJ-48  does  not  have 
a draft  mode. 


If  you’re  looking  for  a portable  printer 
that  is  capable  of  high-quality  output  and 
you  are  not  concerned  with  speed,  the 
StarJet  should  land  at  the  top  of  your  list. 
It  is  possible  to  find  the  StarJet  at  a dis- 
counted street  price  of  $300  or  less,  and 
when  this  consideration  is  coupled  with 
Canon’s  cleverly  designed  sheet  feeder,  it 
can  almost  make  you  forget  you're  not 
using  a desktop  printer.  As  long  as  you  are 
going  to  be  satisfied  with  the  Star  Micron- 
ics StarJet  SJ-48’s  fonts  and  emulations, 
its  two-year  warranty  should  be  the  decid- 
ing factor.  ■ 


FACT  FILE 


Star  Micronics  America  Inc.,  420 
Lexington  Ave.,  #2702,  New  York,  NY 
10170:212-986-6770. 

Star  Micronics  StarJet  SJ-48 
List  Price:  $499;  30-sheet  paper  bin, 
$90;  nickel  cadmium  battery  pack,  $50; 
ink  cartridge,  $25. 

Standard  Warranty:  Two  years  on 
parts  and  labor  through  authorized 
service  centers. 

Dimensions  (HWD):  7x12x8  inches. 
Weight:  4 lbs. 

Emulations:  Epson  LQ,  IBM  Proprinter, 
NEC  Graphics  Printer. 
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Compudyne  Notebooks; 


386SL/20  Notebook™ 
VGA  Mono,  60  MB 

$2199 

▼ Intel'  80386SL  20  MHz  processor 

▼ (>4  K CPU  cache 

▼ 2 MB  RAM  (Max  to  8 MB) 

▼ 60  MB,  19  ms  hard  drive 


Intel  386SL 
Power! 

At  last  - a CPU  chipset 
specially  designed  for 
notebooks! 

30%  more  speed! 
20  MHz  operation! 
64  K CPU  cache! 


It  combines  the  power  of  a 
20  MHz  80386SL  processor, 
with  a 64  K CPU  cache,  which 
gives  you  up  to  30%  more 
processing  speed  than  conven- 
tional 386SX  20  MHz  note- 
books while  reducing  power 
consumption  up  to  70%! 


300%  more 
battery  life! 

Most  SX  notebooks  offer  a 
maximum  3-hour  battery 
life  with  a useful  working 
time  of  only  1 to  2 
hours.  Now,  with  the 
new  Intel  386SL  chips, 
battery  life  is  extended 
to  over  9 hours,  with  a 
continuous  working 
time  of  over  3 hours! 
Plenty  of  time  to  get 
some  real  work 
done. 


▼ Optional  80387SX  coprocessor 

▼ 1.44  MB,  3 1/2"  internal  floppy  drive 

▼ 1 0"  64-grey  scale  LCD  VGA  display 

▼ 1 parallel,  2 serial  ports 

▼ External  monitor  and  keyboard  ports 

▼ 6.4  lbs.,  8.5"  x 11*  x 1.9" 

▼ MS-DOS  5.0  and  file  transfer 
utilities 


Incredibly  smart  power 
management! 

Older  notebooks  offer  energy 
savers  such  as  Disk  Shutdown, 
Screen  Blanking  and  Suspend/ 
Resume  modes.  The  SL  goes 
much  further  by  adding  the 
ability  to  slow  down  the  CPU 
to  0 MHz,  and  shut  down 
power  to  I/O  ports  and  other 
devices  while  you're  reading 
the  screen,  composing  or  even 
between  keystrokes! 

Never  lose  your  work! 

Our  SL  notebook  has  the 
ability  to  detect  when  the 
battery  is  low  and  "saves 
everything"  in  RAM  memory 
until  you  get  a chance  to 
plug  in  and  recharge!  Your 
work  is  restored  exactly 
where  you  left  off. 

Brilliant  10"  64-grey 
scale  VGA  LCD  screen! 

We  dare  you  to  compare  it 
to  any  current  model  on  the 
market.  Its  brilliance,  the  depth 
of  its  color  mapping  and  full 
10"  size  make  working  with 
our  SL  Notebook  a pleasure. 

Full  size,  full  travel, 
tactile  keyboard! 

A rarity  in  notebooks!  Full 
travel  operation,  tactile  feed- 
back, and  full  size  keycaps! 

All  tbe  usuals,  too! 

We  don't  leave  out  all  the 
regular  features,  either! 

They're  standard  with  every 
Compudyne  notebook! 


Compare  our  prices  to  CompuAdd,  ZEOS  and 
others.  We  will  always  be  lower...Guaranteedf 
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Compudyne 

NBSX/16 


Compudyne 

NBSX/20 

lnlel386SX/20  MHz 


CompuAdd 

316NX 

lmeD86SX/16 MHz_ 


ZEOS 

386SX/1 6 Notebook 
lnte)386SX/16  MHz 


CPU  | lntel386SX/16  MHz 


CPUXashe. 


1 serial/ 1 parallel/  1 serial/ 1 parallel/ 

monitor monitor/keyboard 


2 serial/ 1 parallel/ 


2 serial/ 1 parallel/ 


monitor  Aeyboard 


mon  it  or  /keyboar  d 


10732  grey 
MS-DOS  4.01 


Weight 


Northgate  Compudyne 
386SX/20  | NBSL/20 

lntri386SX/20  MHz  j lnteL386SL/20  MHz 


Zenith 


Mastersport  386SL 
lntel38feSl/20  MHz 


lnte!386SX/20  MHz 


Std.  Memory 


Max.  Memory  | 


_ 40  MB  IDE  ; 60  MB  IDF 

2 serial/ 1 parallel/  | 2 serial/ 1 parallel/ 
monitor/keyboard  monitor/keyboard 


60  MB  IDE 
1 serial/ 1 parallel/ 
mon  it  or  Aeyboard 
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10764  grey 


y/32  grey 


Screen 


MS-DOS  5.0 


MS-DOS  4.01 
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386SX/16  Notebook11 
VGA  Mono,  40  MB 


▼ Intel  80386SX  16  MHz  processor. 

T 2 MB  RAM  (Max  to  16  MB) 

▼ 40  MB,  19  ms  hard  drive 

▼ Optional  80387SX  coprocessor 

▼ 1.44  MB,  3 1/2"  internal  floppy  drive 

▼ 9”  16-grey  scale  LCD  VGA  display 

▼ 1 parallel,  2 serial  ports 

▼ External  monitor  and  keyboard  ports 

▼ 6.5  lbs.,  8.5"  x 11*  x 2.5“ 

▼ 3-hour  battery  pack 

▼ MS-DOS  5.0  and  file  transfer  utilities 


Compudyne  gives  you 

more  than  just  lip 

service! 

▼ Overnight  replacement 
service 

▼ Toll-free  technical 
support  hotline 

▼ One-year  warranty 

▼ 30  day  "no-questions- 
asked"  return  policy 

▼ Custom  configurations 

▼ Corporate  credit  terms 

T Volume  purchase 
agreements 


386SX/20  VGAtf 
Mono,  60  MB 

$1699 

▼ Intel  80386SX  20  MHz 

▼ 2 MB  RAM  (Max  to  16  MB) 

▼ 60  MB,  19  ms  hard  drive 

Plus  all  the  great  features 

which  are  standard  on  our 
76  MHz  Notebook! 


Compare  our  features  and  prices  to  theirs! 


I/O  Ports 


I'O  Ports 


Compudyne  notebooks  are  also  sold 
retail  exclusively  through  CompUSA, 
the  Computer  SuperstoresM. 


Compudyne,  Inc 

151 51 A Surveyor 
Addison  TX  75244 
(214)  702-0055 


1 -800-932-COMP 

l wil  l CC  24  Ho(Jr  fAX  (214)  702-0300 


Hours  of  Operation  (CST) 
Mon-Fri  8 am  - 7 pm 
Sat  9 am  - 4 pm 
(800)  932-2667 


*tf  you  Cod  a current  lower  advertised  price  m this  publication,  we  will  beat  that  price,  cuaranteedt  Competitor  must  have  stock  at  the  published  price.  Shipping  and  surcharges  will  be  calculated.  Special  manufacturers' 
rebates  may  not  apply.  Competitors  system  must  meet  or  exceed  al  Compudyne  specifications  to  comply.  All  returns  must  be  in  ‘m  new*  condition,  with  original  peckagxrg.  complete.  Prices  and  pacifications  subject  to 
change  without  notice.  tflnte086'“  and  the  Intel  Inside  logo  are  trademarks  of  Intel  Corporation 


We  will  beat  any  advertii 


Without  sacrificing  the  services  you  expect... 


««PUO*w 


Toll-free  technical 
support  hotline 

Our  experts  are  ready  to  help  you  with 
any  question,  large  or  small. 


30-day  "no-questions-asked" 
return  policy 

If  you're  not  satisfied  for  any  reason  with 
any  purchase  you  make  from  us,  return  it 
within  30  days  with  no  hassles. 


Ready-to-ship  configurations 
available 

Place  your  order  today  and  it's  on  its 
way  the  very  same  or  next  day. 


Custom  configurations 
are  also  available 

We  will  build  your  system  to  any 
specification  with  the  name-brand 
hardware  and  software  of  your 
choice.  Choose  from  over  5000 
products  from  suppliers  such  as 
NEC,  Epson,  and  Microsoft  at 
equally  unbelievable  prices. 


Free  on-site  support 
from  Texas  Instruments** 

The  best  in  on-site  support  ensures  you 
get  the  most  from  your  system  with  the 
minimum  amount  of  worry. 


Pre-loaded  MS-DOS  5.0 

Lets  you  get  up  and  running  fast! 

Corporate  credit  and 
volume  purchases 

Just  two  ways  we  work  with  your 
company  to  give  you  the  best  service. 


Compudyne  systems  are  also 
sold  retail  exclusively  through 
CompUSA, 

the  Computer  Superstore^. 


Compare  our  prices  to  Gateway 2000,  ZEOS  and 
others.  We  will  always  be  lower...Guaranteed! 


ised  price...  Guaranteed! 


Or  the  selection  and  quality  you  demand! 


386SX/16n 

VGA  Color,  40  MB  HD 

*899 

▼ Intel'  80386SX  CPU 

▼ 1 MB  RAM 

▼ 40  MB  IDE  hard  drive 

▼ 1.2  MB  3/;"  floppy  drive 

▼ 1 6-bit  Super  VGA  card 

▼ 14”  640x480  VGA 

color  monitor 

▼ 1 parallel,  2 serial  ports 

▼ 101  keyboard 

Business  Lease  from  $38/mo.’ 

386DX/33  Cache” 

Super  VGA,  120  MB 

$1899 

▼ Intel  80386  CPU 

▼ 4 MB  RAM,  32  K cache 

▼ 120  MB  IDE  hard  drive 

▼ 1.2  and  1.44  MB  FDs 

▼ 16-bit  SVGA  w,/1  MB 

▼ 14"  1024x768  Super 

VGA  non-interlaced 
color  monitor 

▼ 1 parallel,  2 serial  ports 

▼ 101  keyboard 

Business  Lease  from  $71 /mo.' 

Internal  CD-ROM 

$Q/1Q  Includes 
J^TI/  Groliers, 
Toolworks  and  PC-SIG. 


386SX/20n 

VGA  Color,  40  MB  HD 

$1 149 

▼ Intel  80386SX  CPU 

▼ 1 MB  RAM 

▼ 40  MB  IDE  hard  drive 

▼ 1.2  MB  3/7'  floppy  drive 

▼ 16-bit  SuperVGA  card 

▼ 14"  640  x 480  VGA 

color  monitor 

▼ 1 parallel,  2 serial  ports 

▼ 101  keyboard 

Business  Lease  from  $43/mo.' 

486SX/20tt 

Super  VGA,  120  MB 

$1999 

▼ Intel  80486SX  CPU 

▼ 4 MB  RAM 

▼ Optional  256  K cache 

▼ 120  MB  IDE  hard  drive 

▼ 1.2  and  1.44  MB  FDs 

▼ 16-bit  SVGA  w/1  MB 

▼ 14  1024  x 768  Super 

VGA  non-interlaced 
color  monitor 

▼ 1 parallel,  2 serial  ports 

▼ 101  keyboard 
Business  Lease  from  $75/mo.' 


386SX/20n 

SuperVGA,  80  MB  HD 

$1399 

▼ Intel  80386SX  CPU 

▼ 2 MB  RAM 

▼ 80  MB  IDE  hard  drive 

▼ 1.2  and  1.44  MB  FDs 

▼ 16-bit  SVGA  w/1  MB 

▼ 14"  1024x768  Super 

VGA  color  monitor 

▼ 1 parallel,  2 serial  ports 

▼ 101  keyboard 

Business  Lease  from  $53/mo.' 

486DX/33  Cache” 
Super  VGA,  120  MB 

*2499 

▼ Intel  80486  CPU 

▼ 4 MB  RAM,  128  K cache 

▼ 1 20  MB  IDE  hard  drive 

▼ 1.2  and  1.44  MB  FDs 

▼ 16-bit  SVGA  w/1  MB 

▼ 14"  1024  x 768  Super 

VGA  non-interlaced 
color  monitor 

▼ 1 parallel,  2 serial  ports 

▼ 101  keyboard 

Business  Lease  from  $93/mo.' 


386DX/25n 

Super  VGA,  80  MB  HD 

$1599 

▼ Intel  80386  CPU 

▼ 2 MB  RAM*** 

▼ 80  MB  IDE  hard  drive 

▼ 1.2  and  1.44  MB  FDs 

▼ 16-bit  SVGA  w/1  MB 

▼ 14"  1 024  x 768  Super 

VGA  color  monitor 

▼ 1 parallel,  2 serial  ports 

▼ 101  keyboard 

'"Add  $75  for  32  K [cPU  cache 
Business  Lease  from  $60/mo.' 

Video  Options: 

1 4"  Mono  VGA 
14"  Color  VGA 
1 4"  1 024  Interlaced 
Color  VGA 
1 4"  1 024  Non/inter- 
laced Color  VGA 
17' 1280  Non/inter- 
laced Color  VGA 

Hard  Drive  Options: 

40  MB  211MB 
80  MB  483  MB 
105  MB  680  MB 
120  MB  1.2  GB 


Internal  Fax/Modem 

$qq  9600  bps  s/r  fax, 
2400  bps  modem, 
w/  WinFax  & QuickLink. 


WCQMPUDtME 


Compudyne,  Inc. 

151 51 A Surveyor 
Addison  TX  75244 
(214)  702-0055 


Order  Now 
Toll  Free 


1 -800-932-COM  P 

24  Hour  FAX  Line  (214)  702-0300 


Hours  of  Operation  (CST) 

Morvfri  8 am  - 7 pm 
Sat  9 am  - 4 pm 
(800)  932-2667 


•if  you  find  a current  lower  advertised  price  m this  publication,  we  will  beat  that  price,  guaranteed!  Competitor  must  have  stock  at  the  published  price  Shipping  and  surcharges  wiH  be  calculated  Special  manufacturers 
rebates  may  not  apply.  Competitor's  system  must  meet  or  exceed  all  Compudyne  specifications  to  comply.  All  returns  must  be  m *as  new*  condition,  with  original  packaging  complete.  Prices  and  specifications  subject  to 
change  without  notice.  **Orvsite  service  for  customers  located  within  a lOOmile  radius  of  any  Tl  service  center.  Notebooks  excluded  - replacement  service  only.  TLeasmg  arranged  through  Leasing  Group,  Inc. 
Payments  based  on  36-month  opervend  lease.  ttlnlel386'“.  Intel486'”  and  the  Intel  inside  logo  are  trademarks  of  Intel  Corporation 
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Iponatal 


the  Okidata  OK! 


'•"'•iwiil 


Today,  a small  business  has  to  be  all  busi- 
ness to  succeed  - right  down  to  the  printer 
that  keeps  the  paperwork  moving.  That  sin- 
gle printer  has  to  pretend  it’s  three  or  four  dif- 
ferent printers  - cranking  out  professional- 
looking business  correspondence,  lengthy 
proposals,  invoices,  multi-part  forms,  payroll 
checks,  envelopes,  and  shipping  labels  with- 
out skipping  a beat 

It’s  a challenge  Okidata  dot  matrix  print- 
ers were  bom  to  handle.  Any  one  of  our  24- 
pin  390  Series  printers  can  take  a whole  of- 
fice’s printing  demands  in  stride  - they  all 
offer  the  flexibility  of  top,  bottom,  or  rear 


paper  feed;  high-speed  draft  or  laser-like  let- 
ter-quality printing  varied  type  font  selection; 
a paper-saving  top-of-form  tear-off  feature; 
and  paper-park  for  easy  switching  between 
continuous  pin-feed  forms  and  single  sheets 
or  envelopes. 

And  to  make  sure  your  Okidata  printer 
will  keep  printing,  year  after  year,  we  build  in 
dependability  from  the  baseplate  up  - print- 
head  wires  made  of  the  world’s  hardest  metal, 
a closed-loop  positioning  system  to  insure 
proper  alignment  even  after  years  of  wear  and 
tear,  and  a case  made  from  the  same  tough 
plastic  as  a pro  football  helmet. 


Finally,  we  add  a feature  as  important  as 
any  item  on  our  spec  sheets;  the  Okidata  OK! 
It’s  nothing  less  than  our  personal  pledge  to 
you  that  every  Okidata  printer  we  sell  will 
provide  not  only  acceptable,  but  outstanding 
performance;  not  just  adequate,  but  excep- 
tional value. 

In  order  for  your  small 
business  to  look  good,  your 
printer  has  to  wear  many 
hats.  That’s  why  it  should 
also  wear  the  Okidata  OK! 

For  more  information, 
call  l(8(K))OKI-DATA.  OKfDffiA  OK? 


We  don’t  just  design  it  to  work.  We  design  it  to  work  wonders; 

I irvj  XU.  line m Kci  I XI  nltltalautlk'na  I XI  <4l)MFlntt*  lodintMii.I.II)  *XX<  Jia'r  |M  Jntn • >«i  'Xcdc»tr«i''»'*t»'«den'a*  I.XI  ifOKI  Xacnil In 
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Is  the  dot  matrix 
printer  market 
declining?  Yes, 
but  it's  not  dead, 
and  to  prove  it, 

PC  Magazine 
Labs  tests  47  new 
dot  matrix  printers 
built  to  survive 
in  a hostile  market. 


Like  the  Brazilian  rain  forests,  the  1991  dot  matrix 
market  is  deteriorating.  Impact  printers  are  engaged  in 
a fierce  straggle  for  market  share  with  ever-improving 
nonimpact  technologies.  According  to  BIS  Strategic 
Decisions,  after  experiencing  a climb  throughout  the 
1980s,  dot  matrix  printer  sales  have  decreased  3 
percent  this  year — to  only  5.2  million  units  sold — and 
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they’re  expected  to  fall  even  lower  next 
year,  to  4.9  million.  A breakdown  of  the 
statistics  shows  that  only  the  24-pin  dot 
matrix  printers  have  seen  any  sales  growth 
since  1989;  both  9-  and  18-pin  printer 
sales  have  been  steadily  declining,  with  9- 
pin  printers  falling  slightly  faster  (from 
3.4  million  in  1989  toonly  2.7  million  this 
year). 

Most  dot  matrix  printer  manufacturers 
are  waging  an  all-out  price-versus-fea- 
tures  battle  (more  than  half  the  printers 
reviewed  list  between  $200  and  $600  and 
were  marketed  as  cheaper  desktop  alter- 
natives to  low-end  laser  printers).  Other 
manufacturers  are  rigidly  defining  their 
market  territories,  whether  letter-quality 
spreadsheet  work,  rugged  high-speed 
multipart  forms,  or  data  processing. 

LOW-END  CHOICES 

The  low-end  9-pin  printer  market  has 
changed  little  in  the  past  year,  with  all  the 
units  reviewed  here  demonstrating  re- 
markable similarities  in  price  and  fea- 
tures. Because  of  the  indistinguishable 
nature  of  9-pin  dot  matrix  printers,  we 
did  not  award  an  Editors’  Choice  for  this 
category.  Shopping  for  the  lowest  price 
tag  may  be  your  best  bet  (the  lowest  price 
in  the  9-pin  printer  roundup  belongs  to  the 
Star  Micronics  NX- 1001  Multi-Font, 
which  is  street-priced  at  only  $126),  but 
don't  ignore  24-pin  printers. 

With  low-end  laser  printers  moving 
ever  downward  on  the  price  scale,  24-pin 
dot  matrix  printer  vendors  are  forced  to 
fight  for  customers.  Prices  are  cut  to  a 
minimum — typically  at  the  expense  of 
features  such  as  bottom  paper-feed  paths 
or  front-mounted  power  switches.  There 
are  entry-level  24-pin  printers,  such  as  the 
Panasonic  KX-P1123  and  the  Brother 
M-1324,  available  for  about  $200  on  the 
street.  Even  if  you  think  a 9-pin  printer  is 
all  you  can  afford,  the  24-pin  printer  prices 
may  still  entice  you. 

SQUEEZING  THE  MIDRANGE 

In  the  midrange-to-high-end  24-pin  printer 
market,  many  people  believed  that  inno- 
vations were  dead,  but  two  leading  manu- 
facturers proved  them  wrong.  Epson 
America  introduced  its  new  LQ  line,  which 
includes  three  printers  with  an  innovation 
in  dot  matrix  technology:  the  ESC/P2 
printer  control  language,  which  supports 
internal  scalable  fonts.  However,  the  scal- 
able abilities  of  the  $499  Epson  LQ-570, 
the  $749  Epson  LQ-870,  and  the  $1,049 
Epson  LQ- 1 170  extend  to  only  two  fonts, 
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and  their  sizes  are  limited  to  a range  of  8 
to  32  points.  Furthermore,  you  cannot  ac- 
cess the  internal  scalable  fonts  in  Micro- 
soft Windows.  Epson  originally  said  it  had 
a driver  for  Windows,  but  PC  Magazine 
Labs’  tests  indicate  that  this  is  not  the 
case.  Epson  now  claims  that  the  printers 
are  Windows-compatible  (as  every  Epson 
printer  is),  but  if  you  want  scalable  fonts 
in  that  environment,  you’ll  need  Adobe 
Type  Manager  or  a similar  product. 

Meanwhile,  Panasonic  Communica- 
tions & Systems  Co.  devised  a Super 
Quiet  mode  that  actually  works,  and  im- 
plemented it  into  its  new  $700  Panasonic 
KX-P2624.  With  this  mode  disabled,  the 
KX-P2624  runs  at  about  63  dB,  but  with 
the  Super  Quiet  mode  on,  Panasonic  rates 
its  printer  at  43.5  dB — far  below  the  60- 
dB  maximum  sound  level  recommended 
by  PC  Labs.  But  if  you  opt  for  quieter 
printing,  you’ll  pay  a hefty  performance 
penalty;  PC  Labs’  tests  rate  the  KX-P2624 
at  55  characters  per  second  in  Super  Quiet 
mode  (draft  quality)  versus  1 1 1 cps  with 
the  whisper  mode  disabled. 

HEAVY-DUTY  AND  LINE  PRINTERS 

Besides  being  a low-cost  alternative  to 
low-end  laser  printers,  dot  matrix  ma- 
chines are  in  demand  for  fast,  rugged, 
self-sufficient  printing.  A growing  mar- 
ket niche  has  emerged  here:  the  9-  or  1 8- 
pin  heavy-duty  printer.  These  hefty  ma- 
chines cost  from  $2,000  to  $3,500  and  are 
designed  to  deliver  as  high  a duty  cycle  as 
possible,  with  the  speediest  possible  out- 
put, while  keeping  the  price  well  below 
that  of  real  line  printers.  There  are  seven 


printers  from  this  category  in  this  year’s 
roundup. 

At  the  top  of  the  dot  matrix  price  chain 
rests  the  massive  line  printer.  Huge,  ex- 
pensive, and  blindingly  fast,  such  ma- 
chines are  pricey  and  will  cost  you  $5,000 
to  $8,000  or  more.  Able  to  turn  out  reams 
of  wide-carriage  data  processing  pages  or 
thick  multipart  forms  at  rocketing  rates, 
line  printers  are  in  a class  by  themselves 
and  represent  one  of  the  few  impact  mar- 
ket niches  with  growth  potential. 

CIE  America  is  an  impact  printer 
manufacturer  dedicated  to  the  high  end. 
“We’re  targeting  our  printers  toward 
today’s  network  environments,”  says 
Drew  Smith,  CIE  America’s  marketing 
director.  “In  the  future,  we’ll  be  taking  the 
direction  of  putting  our  printers  directly 
on  the  network  as  nodes  and  continuing  to 
improve  our  paper-path  choices  and  the 
types  of  paper  our  printers  can  handle. 
That  is  today’s  growth  market.” 

THIS  YEAR  S CROP 

This  year,  we  looked  at  47  dot  matrix 
printers:  25  24-pin  machines,  12  9-pin 
printers,  5 18-pin  printers,  1 portable 
thermal-fusion  printer  (the  tiny  Citizen 
PN48),  and,  reviewed  comparatively  for 
the  first  time,  4 PC-compatible  line  print- 
ers (the  $2,295  CIE  CI-250  LXP  and  the 
$5,595  CIE  CI-500,  the  $7,000  Mannes- 
mann  Tally  MT66 1 , and  the  $6,345  Prin- 
tronix  P3240). 

ALPS  America,  which  introduced  the 
ALPS  DMX800  (a  heavy-duty  18-pin 
printer)  in  September,  was  unable  to  ship 
a production  unit  to  us  in  time  for  testing. 
There  were  also  a substantial  number  of 
key  dot  matrix  vendors  who  left  their 
impact  lines  stagnant  this  year  and  instead 
concentrated  only  on  improving  their  laser 
sales,  notably  C-Tech  Electronics,  Digital 
Equipment  Corp.,  GCC  Technologies,  and 
Okidata. 

, Although  sleek,  sexy  laser  printers  do 
Seem  to  be  receiving  all  the  attention,  dot 
matrix  market  niches  are  as  viable  as  ever. 
They’re  still  much  cheaper  to  use  than  ink 
jet  or  laser  printers,  which  run  for  ap- 
proximately 5 cents  or  more  per  page  in 
most  cases.  And  efficient  multipart  forms 
capability — an  old  dot  matrix  standby — 
still  eludes  the  laser  and  ink  jet  species. 
Laser  printers  capable  of  handling  B-size 
paper  (1 1 by  17  inches)  cost  upwards  of 
$5,000,  and  even  fast  industrial  print 
speeds  are  still  much  cheaper  on  the  dot 
matrix  end.  On  the  subject  of  cost,  Peter 
Bergman,  managing  director  of  printer 
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rinters 
DOT  MATRIX 


Brother  M-1309 


$299 


18-pin  narrow-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED  105  cps 
LQ  TEXT  SPEED  31  cps 
GRAPHICS  SPEED  0.7  gppm 
GRAPHICS  TIME  1 min.  30  sec. 


Editors  a person  s[ 
whose  business  it  ■ 
wheat  from  the  chat 
that  the  chaff  is ( 
12CPI  Bold  Underline  | 
NLQ  10CPI  Bold  Unci 


Brother  M-1324 


$399 


24-pin  narrow-carriage  dot  matrix 
printer 


Editor:  a person  € 
whose  business  it  J 
wheat  from  the  cha, 
that  the  cha  f f i s i 
10CPI  Bold  Under  1 i| 
Scnipt  Bo  id  Unden  i\ 


DRAFT  TEXT  SPEED  106  cps 
LQ  TEXT  SPEED  49  cps 
GRAPHICS  SPEED  0.7  gppm 
GRAPHICS  TIME  1 min.  20  sec. 


10CPI  Be 


printer 


Editor:  a person  € 
whose  business  it 
wheat  from  the  ch£ 
that  the  chaff  is 


DRAFT  TEXT  SPEED  284  cps 
LQ  TEXT  SPEED  131  cps 
GRAPHICS  SPEED  3.3  gppm 
GRAPHICS  TIME  0 min.  18  sec. 


10CPI  Bold  Under  1 i| 
NLQ  10CPI  Bold  Unc 


Bull  Compuprint  970 

$3,295 

Line  printer 


DRAFT  TEXT  SPEED  349  Ipm 
LQ  TEXT  SPEED  881pm 
GRAPHICS  SPEED  2.9  gppm 
GRAPHICS  TIME  0 min.  20  sec. 


10CPI  Bold  Under  1 i| 


NLQ  10CPI  Bold  Unc 


Line  printer 


Editors  a person  e 
whose  business  it 
wheat  -from  the  ch« 
that  the  cha-f-f  is 
: 1 2CP I Bold  Under! 
NLQ  10CPI  Bold  Unc 
Proportional  lOCPI  I 


DRAFT  TEXT  SPEED  3701pm 
LQ  TEXT  SPEED  119  1pm 
GRAPHICS  SPEED  2.1  gppm 
GRAPHICS  TIME:  0 min.  28  sec. 
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rinters 
DOT  MATRIX 


Citizen  GSX-130 


24-pin  narrow-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED  127  cps 
LQ  TEXT  SPEED:  55  cps 
GRAPHICS  SPEED:  1.6  gppm 
GRAPHICS  TIME  0 min.  38  sec. 


Citizen  GSX-140  Plus 


24-pin  narrow-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED:  1 1 2 cps 
LQ  TEXT  SPEED  53  cps 
GRAPHICS  SPEED  1.9  gppm 
GRAPHICS  TIME  0 min.  30  sec. 


Citizen  GSX-145 


24-pin  wide-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED:  100  cps 
LO  TEXT  SPEED:  48  cps 
GRAPHICS  SPEED:  1.8  gppm 
GRAPHICS  TIME:  0 min.  33  Si 


Citizen  PN48 


24-pin  narrow-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED:  HI  A 
LQ  TEXT  SPEED:  24  cps 
GRAPHICS  SPEED:  0.5  gppm 
GRAPHICS  TIME:  1 min.  49  ft 


Citizen  200GX  Fifteen 


9-pin  wide-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED:  IX  cps 
LQ  TEXT  SPEED:  29  cpf 
GRAPHICS  SPEED:  1.1  gppm 
GRAPHICS  TIME:  0 min.  55  • 


Editor:  a person  « 
whose  business  it 
wheat  from  the  chE 
that  the  chaff  is 
Draft  Bold  Under IS 
Sans  Serif  Bold  Ur 
Proportional  Bold  Und 


Editor:  a person  empi 
whose  business  it  is  t 
wheat  from  the  chaff 
that  the  chaff  is  prin 

Dr  aft  Bold  Under  1 i 
Courier  Bold  Under 


Editor:  a person  e 
whose  business  it  [ 
wheat  from  the  cha. 
that  the  chaff  is  ■ 
Draft  Bold  Under llll 
Courier  Bold  Under| 
Proportional  Bold  Und 


Editor:  a person  emplc 
whose  business  it  is  t 
wheat  from  the  chaff 
that  the  chaff  is  prin 

Draft  Bold  Under li 


Courier  Bold  Under 


Editor:  a person  e 
whose  business  it 
wheat  from  the  cha 
that  the  chaff  is 
Pica  Bold  Underl  i r| 
NLQ  Pica  Bold  Unde 
Roman  Bold  Underl i 


r 


7 
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p 


rinters 

DOT  MATRIX 


Datasouth  Performax 


Epson  LQ-570 


24-pin  narrow-carriage  dot  matrix 
printer 


$399 


Epson  LQ-200 


Epson  LQ-870 


24-pm  narrow-carriage  dot  matrix 


printer 


18-pin  wide-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED  207  cps 
LQ  TEXT  SPEED  88  cps 
GRAPHICS  SPEEO  2.6  gppm 
GRAPHICS  TIME  0 min.  22  sec. 


Datasouth  XL-300 


$1,599 


24-pin  narrow-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED  89  cps 
L0  TEXT  SPEED  44  cps 
GRAPHICS  SPEED:  1.6  gppm 
GRAPHICS  TIME  0 min.  37  s. 


Editor:  a person  e[- 
whose  business  it  I 
wheat  from  the  cha. 
that  the  chaff  is  ■ 
Draft  Bold  Under lijl 
Courier  Bold  Under| 
Proportional  Bold  Und 


DRAFT  TEXT  SPEED:  103  cps 
LQ  TEXT  SPEED  55  cps 
GRAPHICS  SPEED  1.6  gppm 
GRAPHICS  TIME  0 min.  38  sec. 


9-pin  wide-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED  184  cps 
LQ  TEXT  SPEED:  37  cps 
GRAPHICS  SPEED  1.6  gppm 
GRAPHICS  TIME  0 min.  38  sec. 


wheat  from  the  chaff  i 
that  the  chaff  is  prii 
Draft  Bold  Under  1 i 
Courier  Bold  Under 
Proportional  Bold  Und 


Editor:  a person  e- 
whose  business  it  ! 
wheat  from  the  chai 
that  the  chaff  1 s 1 
MFlitt*  Bold  Underljl 
NLQ  Pica  Bold  Undtl 


DRAFT  TEXT  SPEED:  141  cps 
LQ  TEXT  SPEEO:  77  cps 
GRAPHICS  SPEED  3.0  gppm 
GRAPHICS  TIME:  0 min.  20  see. 


Editor:  a person  e 
whose  business  it 
wheat  from  the  cha 
that  the  chaff  is 
Draft  Bold  Underl.i, 
Roman  Bold  Under  1 i 
Proportional  Bold  Und 
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rinters 

dot  Mm 


re  Epson  LQ-1170 


24-pin  wide-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED:  140  cps 
10  TEXT  SPEED  77  cps 
GRAPHICS  SPEED  2.9  gppm 
GRAPHICS  TIME  0 min.  20  sec. 


Editor:  a person  e 
whose  business  it 
wheat  from  the  che 
that  the  chaff  is 
Draft  8old  Under  1 : 
Sans  Serif  Bold  Ui 
Proportional  Bold  Unc 


Fujitsu  DL3600 


24-pin  wide-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED:  154  cps 
1.0  TEXT  SPEED:  76  cps 
GRAPHICS  SPEED:  0.8  gppm 
GRAPHICS  TIME  1 min.  16sec. 


whose  business  it  t 
wheat  from  the  chaf 
that  the  chaff  is  l 
Draft  Bold  Ur  i de r 1 j II 
Elite  pitch  Bold  Undetj 


Genicom  3840E 


18-pin  wide-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED:  212  cps 
L0  TEXT  SPEED  92  cps 
GRAPHICS  SPEED  2.1  Qppm 
GRAPHICS  TIME  0 min.  28  sec. 


IBM  Personal  Printer  Series  II  2380 


9-pin  narrow-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED:  153  cps 
LQ  TEXT  SPEED:  61  cps 
GRAPHICS  SPEED  1.6  gppm 
GRAPHICS  TIME  0 min.  38  sec. 


Editor:  a person 

whose  business  it  j^^^priTOi  , 

wheat  from  the  ch a ^ 

that  the  chaff  is  ^ 

10CPI  Bold  Under  1 

NLQ  10CPI  Bold 


IBM  Personal  Printer  Series  II  2381 


$699 


9-pin  wide-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED  162  cps 
LO  TEXT  SPEED:  61  cps 
GRAPHICS  SPEED:  1.7  gppm 

GRAPHICS  TIME  0 min.  36  sec. 


Editor:  a person 
whose  business  it 
wheat  from  the  chs 
that  the  chaff  is 
10CPI  Bold  Under  1 i 
NLQ  10CPI  Bold  Unc 
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p 


rinters 

DOT  MATRIX 


24-pin  narrow-carriage  dot  matrix 
printer 


Editor:  a person  6 
whose  business  it  j 
wheat  from  the  cha, 
that  the  chaff  is  i 


DRAFT  TEXT  SPEED  112  cps 
LQ  TEXT  SPEED  53  cps 
GRAPHICS  SPEED  0.9  gppm 


10CPI  Bold  Underline  Conpresse 


NLQ  10CPI  Bold  Und 


GRAPHICS  TIME  1 min.  10  sec. 


IBM  Personal  Printer  Series  II  2390 


24-pin  wide-carriage  dot  matrix 
printer 


Editor 


a person  e 
whose  business  it 
wheat  from  the  cha 
that  the  chaff  is 
10CPI  Bold  Underline  Coipressei 
NLQ  10CPI  Bold  Unci 


DRAFT  TEXT  SPEED.  120  cps 
LO  TEXT  SPEED  56  cps 
GRAPHICS  SPEED  0.9  gppm 
GRAPHICS  TIME  1 min.  10  sec. 


IBM  Personal  Printer  Series  II  2391 


24-pin  narrow-carriage  dot  matrix 
printer 


whose  business  it 
wheat  from  the  chaj 
that  the  chaff  is 
10CPI  Bold  Underline  Coapressec 
NLQ  10CPI  Bold  Unc: 


DRAFT  TEXT  SPEED  102  cps 
LQ  TEXT  SPEED  47  cps 
GRAPHICS  SPEED  0.7  gppm 
GRAPHICS  TIME  1 min.  21  sec. 


IBM  Proprinter  24P 


whose  business  i' 
wheat  from  the  cl 
that  the  chaff  i( 

10CPI  Bold  Under  1 l 
NLQ  10CPI  Bold  Und 


DRAFT  TEXT  SPEED  229  cps 
L0TEXT  SPEED.  65  cps 
GRAPHICS  SPEED:  1 .3  gppm 
GRAPHICS  TIME  0 min.  45  sec. 


24-pin  narrow-carriage  dot  matrix 
printer 


Editor:  a person  e 
whose  business  it  | 
wheat  from  the  cha, 
that  the  chaff  is 
12CPI  Bold  Underline  (| 
NLQ  10CPI  Bold  Und 


DRAFT  TEXT  SPEED  73  cps 
LQ  TEXT  SPEED  39  cps 
GRAPHICS  SPEED  1.0  gppm 
GRAPHICS  TIME  1 min.  0 sec. 


Mannesmann  Tally  MT82 
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640K  WINDOWS  RAM  PAGEFRAME  IPX  MEMORY  BIOS  CACHE  VGA  MOUSE  386  BLUEMAX  486  HIGH  DOS  EGA  INITIALIZE  BLUEMAX  XMS 


At  last,  a memory  manager  advanced  enough  to  push 
the  envelope  of  usable  memory  farther  than  ever. 
One  that  lets  you  load  up  on  even  more  TSRs  and 
device  drivers,  and  still  have  all  the  memory  you  need 
for  applications. 

Introducing  new  MAX  version  6 - 386MAX®  for  PC 
compatible  286,*  386  and  486  systems,  and  BlueMAXm 
for  386  and  486  IBM  PS/2s. 

With  more  intelligent  features  than  before.  For  better 
memory  recovery,  superior  optimization,  and  amazing 
ease  of  use.  Now  it’s  simpler  to  get  astronomical 
amounts  of  usable  memory  automatically  Fbr  improved 
performance  on  more  kinds  of  systems. 


One  small  step  for  users.  One 
giant  leap  for  usable  memory 

Just  type  maximize,  and  MAX 
does  the  rest.  First,  by  reaching 
farther  into  unused  high  DOS  than 
ever  thought  possible.  With  totally 
automatic  memory  recovery  tools. 

386MAX  uses  new  ROMsearch'" 
to  recover  massive  holes  of  unused 
system  BIOS  software.  And  new 
VGAswap™  to  create  more  con- 
tiguous memory  on  all  EGA/VGA 
systems.  While  BlueMAX  uses 
BIOS  compression  to  recover  up 
to  260%  more  usable  memory  on 
IBM  PS/2s. 

Next,  MAX  thoroughly  optimizes 
your  system,  moving  resident  pro- 
grams out  of  conventional  memory 
and  loading  them  high. 

New  Maximize  Reordering  helps 
fit  more  programs  in  high  DOS  by 
automatically  testing  thousands  of 
possible  loading  combinations.  Then  arranging  programs 
for  optimal  loading,  every  time. 

And  FlexFrame  makes 
extra  room  available  during  \ ' 

program  loading  by  borrow- 
ing up  to  64K  high  DOS. 

MAX  turns  a space  walk  into 
a cake  walk. 

Managing  your  memory  used 
to  be  an  ordeal.  But  only  new  Attar sires  performance 

MAX  gives  you  total  control  of  all  ‘JS’fStSSSST 
functions  and  features  from  a or  both. 


We  just 
advanced 

(And  you  don’t 


DPMI  INITIALIZE  EGA  HIGH  DOS  486  BLUEMAX  386  MOUSE  VGA  CACHE  BIOS  MEMORY  IPX  PAGEFRAME  RAM 


System  Requirements:  DOS  3.0  or  higher,  hard  disk;  and  one  of  the  follow- 
ing systems:  any  386-  or  486-based  PC  or  PS/2  with  256K  extended  memory, 
286-based  PC  with  Shadow  RAM*  any  PC  with  EMS  4.0  hardware  with 
256K  memory.* 


'Although  386MAX  provides  substantial  memory  management  benefits  to 
users  of  these  machines,  feature  availability  and  memory  recovery  may  vary 
on  these  systems. 

"Offer  valid  in  North  America  only. 
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EGA  HIGH  DOS  486  386MAX  386  MOUSE  VGA  CACHE  BIOS  TSRs  BIUEMAX  C8T286  RAM  WINDOWS  640K 


launched  the  most 
memory  manager  in  history. 

have  to  be  a rocket  scientist  to  use  it) 


mhx 


the  Intelligent  Memory  Manage 


rs 


HMA  DOS  5.0  XMS  BUFFERS  UMB  386MAX  486SX  DRIVERS  386SX  WINDOWS 


© 1991  Qualitas.  Qualitas,  7101  Wisconsin  Avenue,  Suite  1386,  Bethesda,  MD  20814.  All  company  and  product  names 
are  trademarks  or  registered  trademarks  of  their  respective  owners. 

Qualitas 


CIRCLE  326  ON  READER  SERVICE  CARD 


The  graphical  user  interface  totally  inte- 
grates all  386MAX functions  and  features 
with  pull-down  menus,  mouse  support 
and  context-sensitive  help. 


new  integrated 
graphical  user  in- 
terface. Complete 
with  pull-down 
menus,  context- 
sensitive  help  and 
mouse  support 
There’s  en- 
hanced automatic 
installation  that 
lets  you  sit  back 
while  MAX  opti- 
mizes and  config- 
ures your  system 
for  you.  And  a new  improved  version  of  ASQ,  the 
intelligent  system  analyzer  and  tutorial,  right  on  board. 
Run  DOS  5 and  Windows  at  WARP  speed. 

Thte,  DOS  5 does  free  up  some  memory  with  its 
smaller  program  size.  And  it  does  let  you  load  pro- 
grams high  - if  you  want  to  do  it  by  hand. 

But  for  optimal  memory  management  and  guaran- 
teed top  performance  under  DOS  5,  use  MAX.  It’s  the 
powerful,  automated  program  that  specializes  in  all 
aspects  of  managing  your  memory.  So  while  DOS  5 is 
good,  DOS  5 with  MAX  is  outstanding. 

MAX  also  gives  you  unprecedented  control  and 
flexibility  in  Windows.  You  can  create  virtual  high  DOS 
sessions  under  Windows  for  added  power  and  more 
memory.  While  TSR  instancing  lets  you  use  nearly  any 
pop-up  utility  as  many  times 
as  you  want. 


Get  new  MAX  6 today  At  new  down-to-earth  prices. 

Choose  the  MAX  that's  right  for  you.  386MAX  for 
IBM  compatible  systems*  at  just  $99.95.  Or  BlueMAX, 
for  any  386  or  486  IBM  PS/2  at  just  $124.95. 

Order  before  3:00pm  Eastern  Time, 

and  we'll  have  MAX  on  your  desk  the  next  

business  morning.**  We’ll  even  pay  for  shipping. 

Get  the  next  generation  of  system  performance,  from 
a memory  manager  that’s  truly  easy  to  use.  Get  MAX  6. 
It  goes  where  no  memory  manager  has  gone  before. 

See  your  dealer  or  call  toll-free  today 
Upgrade  to  MAX  6 today 

If  you  own  a previous  version  of  MAX,  you  can 
upgrade  for  just  $29.95  plus  $5.00  shipping  and 
handling.  Call 
1-800-676-0386 
today. 


1-800-676-03116 
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rinters 
DOT  MATRIX 


Mannesmann  Tally  MT661 


Line  printer 


DRAFT  TEXT  SPEED  6741pm 
LO  TEXT  SPEED  3271pm 
GRAPHICS  SPEED  3.5  gppm 
GRAPHICS  TIME  0 min.  17  » 


Editor:  a person  < 
whose  business  it 
wheat  from  the  ch< 
that  the  chaff  is 
Drc-f  t Bold  U n d e r 1 1 

NLQ  Pica  Bold  UMi 


$429 


Editor:  a person  employed  - 
business  it  is  to  sep;" 
wheat  from  the  chaff  and  li 
that  the  chaff  is  printed  -!■ 
Quick  Gothic  10  Bol 
e d | 

Courier  10  Bold  Un 


NEC  Pinwriter  P3200 


NEC  Pinwriter  P3300 


24-pin  wide-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED  102  eps 
LO  TEXT  SPEED:  SO  cp* 
GRAPHICS  SPEED  0.3  gppm 
GRAPHICS  TIME  3 min.  58  sec. 


Editor:  a person  employed  i 
whose  business  it  is  to  sepi" 
wheat  from  the  chaff  and  t* 
that  the  chaff  is  printed  -El 
Quick  Gothic  10  Bol 
IPica  Bold  Unde  r 1 i n | 
Times  PS  Bold  Underline  C 


NEC  Pinwriter  P9300 


$1,395 


Editor:  a person  employed 

whose  business  it  is  to  sepi 
wheat  from  the  chaff  and  t 

that  the  chaff  is  printed  -E 

Quick  Gothic  10  Bo 
Pica  Bold  Underl in 

Times  Ps  Bold  Underline  0 
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More  eye-popping 
visuals  from 
Harvard  Graphics. 


As  you  can  see,  Harvard  Graphics*  3.0,  the  hot  new  DOS  upgrade  from  Software 
Publishing  Corporation,  is  a winner  in  everybody's  book.  Take,  for  instance,  Software 
Digest*  and  the  National  Software  Testing  Lab**  In  their  highly  regarded  tests, 
Harvard  Graphics  3.0  blew  away  not  only  all  other  DOS  presentation  programs, 
but  the  Windows"  programs  as  well.  Call  and  we'll  send  you  Qp^sOFTWARE 
a summary  of  their  report.  It's  a real  eye-opener. 


Call  1-800-336-8360,  Operator  768,  for  a copy  of  the  report  and  a demo  disk. 


•So*Iw*» [>*ru  Inin®  RtporlVolufwS\umt*TS|i*  1991  VrftwiiT  Oifnl  n i rr*mrmlir*>mirk ui  \Stl  Ini  HnvardCripNct nil 
ifttmon  ot  tliupru lnfc»irut«xi Smknt.rugp  ©1W1  Sort-iir  Publntum  ( otpwMMi  AH  r<ht\ irwtwd 


VU  nnnft  Winlnan n i tradrtnuk ol Mkmotl (orpmition  SSTlni 
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rinters 

DOT  MATRIX 


Panasonic  KX-P1123 


$369.95 


Editor:  a person  < 
whose  business  it 
wheat  from  the  ch 
that  the  chaff  is 

10CPI  Bold  Underline  Coipress^ 
NLQ  10CPI  Bold  Unc 


Panasonic  KX-P1124i 


24-pin  narrow-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED:  107  cps 
LOTEXT  SPEED:  25  cps 
GRAPHICS  SPEED:  1.1  gppm 
GRAPHICS  TIME:  0 min.  56  sec. 


$499.95 


whose  business  it  is 
wheat  from  the  chaff 
that  the  chaff  is  pri 

Dr  aft  Bold  Unde  , 1 i 

Elite  pitch  Bold  Unde 


Panasonic  KX-P2624 


24-pin  wide-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED:  111  cps 
LOTEXT  SPEED:  27  cps 
GRAPHICS  SPEED  1.3  gppm 
GRAPHICS  TIME:  0 min.  47  s 


$699.95 


Editor:  a person  enpli 
whose  business  it  is  ' 
wheat  from  the  chaff  . 
that  the  chaff  is  pri: 

'Draft.  Bold  Under  li 
Elite  pitch  Bold  Unde: 


Printronix  P3240 


Line  printer 


DRAFT  TEXT  SPEED  290  1pm 
LOTEXT  SPEED  176  Ipm 
GRAPHICS  SPEED:  4.9  gppm 
GRAPHICS  TIME:  0 min.  12  sec. 


Editor:  a person  e 
whose  business  It 
wheat  from  the  chs 
that  the  chaff  Is 
10CPI  HS  Bold  Unde 
10CPI  NLQ  Bold  Unc 
10CPI  DP  Bold  Unde 


Y 


Seikosha  BP  5780 


18-pin  wide-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED  221  cps 
LOTEXT  SPEED:  69  cps 
GRAPHICS  SPEED:  1.5  gppm 
GRAPHICS  TIME  0 min.  41  sec. 


Editor:  a person  e 
whose  business  it 
wheat  from  the  chi 
that  the  chaff  is 
Elite  Bold  Underline 
Roman  Bold  Under  1: 


Y 
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Oe 1 ete 

Duel icate 

■n 

Cooy 

Paste 

<> 

Symbc 1 

Edit  txt 

ab 

Align 

□ 

Space 

000 

FI  ip 

D><! 

Rotate 

Skew 

□ 

Fr  ont 

Back 

mil 

Do  what  you've  always  done  before. . . 


* The  doilirs  committee  to  cleaning  up 
pollution  ere  eweeome. 


It  cotta  more  then  SI  million  In  cleen  up. 

i Government  guidelines  need  to  t>o 
tightened. 

. . . style  it  like  you  've  never  seen  before. 


From  titles  to  footnotes.  From  colors  to  logos.  Our  global  options  keep  it  consistent. 


Legend  7 

Axis  from  tl 

Pull-down  menus:  A new  feature  to  get  at  the  features  Easier  than  <w. 


Drawing  tools.  39  in  all 


5sk"G,”'h 

PI  null 

Choose  from  32  color  palettes.  Then  shade.  Mix.  Blend. 


\bu  enter  the  data,  we’ll  make  it  look  good.  It's  what  you’ve  known  us  for  all  along. 


Coffee  Table  Books 

Semi-Annual  Sales 


:=  > 


Fin  m 

Line/Text  n 

Pattern 
Shadow  I 

Chart  colors 


i 

- 

Jl* 


Look  familiar ? It  should.  It’s  Harvard  Graphics. 


What  you  see  is  what  }vuget. 


Ws,  we  have  WYSIWYG. 


How  do  16  million  colors  sound? 


Overwhelming  evidence  that  Harvard  Graphics  3.0 
is  more  than  just  another  upgrade 


Harvard  Graphics  10 

Sr-  W 


Our  new  DOS  upgrade  is  loaded  with  features.  Call  1-800-336-8360, 
Operator  772,  for  your  own  demo  disk.  And  view  the  evidence  yourself. 


CD'  v 


SOFTWARE 

PUBUSHING 


V 


i l 


h*  112S  Hjr\ajit(.rapnn\  uxTvcanordef  3.0bvidhnx I JIOO  S4M772  Harvard  < .rapt** 10na itgBH-n-dtradmwkaf Software Puhtahinut  orponUon. 
C 1991  Software  ftjbWim*  Corporation  1901  Undnp  !>..  Mountain  Wem.  ( A 94039  7210. 
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rinters 


DOT  MATRIX 


Seikosha  LT  20 


24-pin  narrow-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED  23  cps 
LQ  TEXT  SPEED  16  cps 
GRAPHICS  SPEED  0.4  gppm 
GRAPHICS  TIME  2 min.  26  sec. 


whose  busiuess  it  j| 
wheat  from  the  cha] 
that  trie  chaff  is  i 


: 12CPI  Bold  Under L 
12  CPI  Courier  Bold  U 
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DRAFT  TEXT  SPEED:  97  cps 
LO  TEXT  SPEED  26  cps 
GRAPHICS  SPEED  0.9  gppm 
GRAPHICS  TIME  1 min.  3 sec. 


Star  Micronics  NX-1001  Multi-Font 


Star  Micronics  NX-1020  Rainbow 
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printer 
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DRAFT  TEXT  SPEED 
LQTEXT  SPEED 
GRAPHICS  SPEED 
GRAPHICS  TIME 


96  cps 
34  cps 
1.0  gppm 
0 min.  58  sec. 
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24-pin  narrow-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED  94  cps 
LQTEXT  SPEED  43  cps 
GRAPHICS  SPEED  0.9  gppm 
GRAPHICS  TIME  1 min.  10  sec. 
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24-pin  narrow-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED  90  cps 
LQTEXT  SPEED:  43  cps 

GRAPHICS  SPEED  0.7  gppm 

GRAPHICS  TIME:  1 min.  22  sec. 
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This  is  your  dot  matrix, 
printing 


This  is  our  new  quiet  2624, 
printing 


PQ8-PC 


This  is  the  one  you’ve  been  waiting  for. 

Panasonic*  presents  the  first  of  a new' 
generation  of  quiet  dot  matrix  printers. 

The  KX-P2624  wide  carriage. 

It  doesn’t  scream,  it  whispers.  Through  m ulti  - part  ft  inns, 
those  ‘industrial  strength’  spreadsheets,  and  your  customer 
correspondence.  And  does  them  all  with  ease,  speed  and  the  superb 
reliability  we’ve  built  a reputation  on.  It  has  all  the  features  you’ve  come  to  expect 
from  the  leader  in  dot  matrix  printing.  And  then  some.  One  super  letter- quality 
and  seven  letter- quality  fonts.  Multiple  paper  paths.  An  LCD  display.  A top  speed 
of  300  cps  in  draft  mode,  100  cps  in  letter  quality.  A two-year  limited  warranty  on 

parts  and  labor.*  And  serene  quiet.  ...  , _ ..  . 

' . f ..  II  . it  ^ Printers,  Comlmters,  Peripherals, 

For  more  information  call  us  toll-free:  copien  Typewriters  & Facsimiles 

1-800-742-8086.  Or,  better  yet,  see  your  __ 

Panasonic  dealer.  PcffldSOIliC/ 

You’ll  like  what  you  don’t  hear.  office  Automation/3^ 


• See  your  dealer  for  details. 


ORCLE  1 40  ON  READER  SERVICE  CARD 
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Star  Micronics  XB-2425  Multi-Font 


24-pin  wide-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED:  135  cps 
10  TEXT  SPEED:  39  cps 
GRAPHICS  SPEED  1.4  gppm 
GRAPHICS  TIME:  0 min.  42  sec. 
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9-pin  narrow-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED:  137  cps 
LO  TEXT  SPEED  57  cps 
GRAPHICS  SPEED:  1.9  gppm 
GRAPHICS  TIME  0 min.  31  sec. 
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printer 


DRAFT  TEXT  SPEED  1 37  cps 
LO  TEXT  SPEED:  57  cps 
GRAPHICS  SPEED  1.2  gppm 
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DRAFT  TEXT  SPEED  99  cps 
LO  TEXT  SPEED  32  cps 
GRAPHICS  SPEED  1.3  gppm 
GRAPHICS  TIME  0 min.  46  sec. 
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zeds: 

Simply  the  best 
notebook  you 
canbuy. 

Tafeitfiom  the  experts: 
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The  ZEOS  Guide  to  the 
MectNotetxx)k: 

I 4/  PROCESSOR:  PC  Magazine  recommends  a 


’386SX  processor  pointing  out  that,  “Finally, 
we’ve  got  portable  PCs  capable  enough  to  be  your 
only  PC.”  That’s  why  ZEOS  offers  you  a 16MHz  or 
a 20MHz  ’386SX!  More  power  for  you.  After  all  it’s 
just  like  a take-anywhere 
desktop! 


raf  DRIVES:  Two  drives, 
l_l  built  in!  A whisper 
quiet  high  speed  20  Mega- 
byte or  larger  hard  disk 
plus  a 1.44Megabyte  3.5 
inch  floppy.  Remember, 
with  a built  in  floppy  drive 
you  don’t  need  to  fool  around 
with  strange  interfaces  to 
load  and  transfer  files. 


CHECK  IT  OUT! 


gf; 


VIDEO:  ZEOS  raises 
the  ante  to  VGA! 
We’re  talking  about  bright 
rrisp  VGA  displayed 


Now,  you  can  take  desktop 
computing  power  anywhere! 
Your  ZEOS  notebook  has 
many  features  of  obvious 
importance.  Also,  there  are  a 
number  of  features  that  are 
subtle  yet  critical  to  your 
ultimate  satisfaction.  We'll  go 
over  them  here  one  by  one. 
We  think  you'll  agree  your 
new  ZEOS  Notebook  is  the 
one  for  you! 


SYSTEMS  STATUS  AT  A GLANCE:  Yes,  monitor 
I — I eight  key  system  components  at  a glance!  We’ve 
equipped  your  new  notebook  with  eightLED  indi- 
cators which  monitor  disk  access,  keyboard  functions 
and  power  status.  There  is  even  an  audible  alarm 

which  may  be  programmed 
to  inform  you  of  a low  bat- 
tery condition  and  to  let 
you  know  if  the  cover  is 
closed  with  the  power  on. 
Now  that’s  one  smart 
notebook! 


gfi 


rvfc 

I I e 


DESKTOP  KEY- 
BOARD FEATURES: 

We’re  talking  82  full  size 
keys  with  full  101-key  emu- 
lation. And  the  keyboard 
isn’t  squeezed  either.  The 
distance  between  the  “Q” 
key  and  the  “["  (left  bracket) 
key  measures  7.5  inches, 
just  as  PC  Magazine  sug- 
gests. The  keys  are  of 
standard  size,  plus  touch 
typists  will  love  our  full 
3.5mm  keystroke.  Type  for 
hours  and  love  it! 


in  touch  is 
baud 


CONNECTIVITY  AND  I/O:  Kee| 
easy  when  you  order  our  interna 
MNP  Class  5 modem.  Simply  plug  in  the  phone  line  and 
dial  away.  How  about  I/O  ports?  Many  notebooks  don’t 
have  them  and  if  they  do  they’re  often  non-standard. 
But  your  ZEOS  notebook  has  industry  standard  I/O— 
serial,  parallel  and  VGA.  Just  like  your  desktop! 


and  crisp 

on  one  of  the  largest  note- 
book screens  in  the  in- 
dustry. The  display  also 
features  advanced  fluores- 
cent backlighting,  32  grey 
scales  and  640  x 480  reso- 
lution. Plus,  it  can  be  adjusted  to  any  position  over 
a 135°  angle  and  features  easily  adjustable  brightness 
and  contrast  controls.  Easy  viewing  under  virtually 
arw  lighting  conditions.  You  can  connect  to  an  external 
VGA  color  monitor  too! 

GREAT  BATTERY  FEATURES:  Every  battery 
l_l  feature  you  want.  You  can  plug  your  note- 
book in  and  “quick  charge”  the  battery  in  less  than 
one  hour  or  you  can  “trickle  charge”  while  in  use. 

Plus,  your  battery  easily  snaps  out  allowing  the  ouick  approvals  We’ve  also  met  CSA  and  VDE  requirements 
installation  of  an  optional  replacement  battery.  It's  too,  just  for  good  measure.  Quality  and  reliability, 

great  to  be  able  to  carry  a light  weight  spare  for 
those  especially  long  trips  An  optional  battery  charger 
stand  is  available  as  well. 

INTELLIGENT  POWER  MANAGEMENT:  Your 
1^  I new  ZEOS  notebook  features  an  intelligent  pro- 
grammable power  management  system  if  you  wish 
to  use  it.  Based  on  the  length  of  time  since  your 
last  keystroke,  you  may  reduce  CPU  speed,  display 
screen  backlighting  etc  Full  power  is  rmmediately 
restored  at  the  stroke  of  any  key.  The  system  even 
knows  not  to  use  the  power  management  system 
when  you  are  operating  on  AC  power! 


FCC  & UL  APPROVALS:  Your  new  ZEOS 
notebook  features  both  FCC  Class  B and  UL 


HI 


WATCH  THE  DETAILS  TOO:  Like  memory  ex- 
pandability. One  Meg  comes  standard,  you  can 
also  order  a total  of  3 or  5MB  as  a factory  option.  And 
lots  of  other  details.  Like  a recessed  power-on  reset  but- 
ton, a soft  carrying  handle,  built  in  speaker  and  more. 
You’re  going  to  love  it!  And  there’s  no  reason  to  wait. 

CALL  NOW  TOLL-FREE: 

800-423-5891 


Your  NewZEOS  Notebook. 
Takewurpiek! 


16MHz  386SX 

Only  TO! 


16  or  20MHz,  Hard  Drive,  Floppy  Drive, 
VGA,  7 lbs.  Beautiful! 


Unbelieveable. 

Bdievelt! 
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-NOW  16  OR  20MHz 


Either  way,  you’re  sure  to  appreciate 
our  light  weight  snap-in,  snap-out  battery 
packs.  They’re  so  light  and  easy  to  use, 
you  can  easily  take  an  extra  one  with  you 
on  those  really  long  trips.  You  can  get  even 
more  life  out  of  a single  charge  by  using 
our  programmable  power  management 
system.  Hour  upon  hour  of  Notebook 
computing  power! 

CONNECTIVITY  TOO) 

Your  new  ZEOS  notebook  is  a great 
connectivity  tod.  Utilizing_our  optional 
built-in  2400  baud  MNP  Class  5 modem, 
connectivity  buffs  will  find  themselves  logging  on  at  every  turn. 
And  speaking  of  connectivity,  we’ve  kept  the  I/O  easy  to  use  too. 
Because  unlike  many  of  the  others,  your  new  ZEOS  notebook  has 
the  same  industry  standard  port  connectors  you'll  find  on  your 
larger  desktop  system.  Completely  compatible!  Serial  and  Parallel 
ports;  even  an  external  VGA  connector.  All  industry  standard  and 
ready  to  go  the  minute  you  receive  your  system. 

It’s  attention  to  detail  that  makes  the  difference.  Tens  of  thousands 
of  hours  of  development  time  have  been  invested.  We’ve  been 
thinking  and  re-thinking  exactly  what  you  want  in  a notebook, 
and  now  we’re  building  it  for  you.  We  think  you’ll  agree,  it’s  an 
incredible  product.  Plus,  your  new  notebook  is  backed  by  the  best 
support  in  the  industry,  24  Hours  a Day. 


;and 

ded. 


TO! 


take  desktop 
ver  anywhere! 
CEOS  Notebook. 


ZEOS  24  HOUR  A DAY  SUPPORT 

After  all,  it  was  ZEOS  that  invented 
24  Hour  a Day  Toll  Free  Sales  and 
Technical  Support.  We’re  always 
here  to  help.  Any  time  you  need  us 
your  telephone  is  a Toll  Free  Hotline— 
direct  to  your  own  personal  Technician. 
24  Hours  a Day,  365  Days  a Year. 

Now  that’s  ZEOS  value.  But  we  don’t  stop 
there  either. 

Your  new  notebook  is  also  backed  by 
our  30  Day  Absolute  Satisfaction  Money 
Back  Guarantee  and  One  Full  Year  Limited 
Warranty.  You’re  going  to  be  very  satisfied. 
We  don’t  just  say  it.  We  Guarantee  It. 
ORDER  YOUR  OWN  ZEOS 
NOTEBOOK  NOW) 

You  can  order  your  new  ZEOS  notebook 
right  now.  Simply  pick  up  the  phone  and 
give  us  a call  at  800-423-5891.  And  don’t 
forget  the  extra  goodies.  Like  larger  hard 
drives,  carrying  cases,  and  extra  batteries. 
All  these  are  available  now  in  money  saving 
packages.  You’re  going  to  love  your  ZEOS 
notebook.  That’s  a guarantee! 

ORDER  NOW  TOLL  FREE: 

800-423-5891 


<■  nibble  All  prices  and  specifications  are  subject  to  change  without  notice.  Please  call  to  confirm  pricing,  specification 
(Intel  Corporation),  c 1990.  ZEOS  International.  Ltd..  530  5lh  Avenue.  N.W.,  St.  Ruil.  MN  55112  UbA. 


NOW.  YOUR  COMPLETE 
'386SX-16  NOTEBOOK! 
VGA,  20MB  HARD  DRIVE, 
1.44MB  FLOPPY  AND 
MORE.  LIGHT  AND 
LOADED!  INCREDIBLE. 

ONLY  $1995 

20MHz  ONLY  $2295! 

'386SX-16  or  386SX-20. 

1MB  DRAM,  expandable  to  3 
or  5MB. 

■ 20MB  High  Speed  HDD. 

■ Built  in  High  Density  3.5" 
1.44MB  floppy  drive. 

■ High  Resolution  VGA  display. 
Fluorescent  backlit  640x480, 
32  grey  scales.  Bright  and  clear! 

■ Removable  quick  charge  NiCad 
battery.  Two  hour  plus  battery 
life  typical,  more  using  Program- 
mable Power  Managementi 

■ Quick  charge  or  trickle  charge 
using  included  AC  power 
adapter. 

■ Extra  battery  packs  and  exter- 
nal charging  stand  available. 

■ 82  key  keyboard.  True  101  key 
emulation. 

■ Industry  standard  Serial 
and  Parallel  Ports. 

■ VGA  port  for  external  VGA 
color  display.  Great  for  demos! 

■ Total  system  weight  seven 
pounds  with  battery! 

■ 30  Day  Absolute  Satisfaction 
Money  Back  Guarantee  and 
ZEOS  Customer  Satisfaction 
Package. 

■ One  Full  Year  Limited  Warranty. 

■ 24  Hour  a Day  Toll  Free  Techni- 
cal Support,  365  Days  a Year. 

ORDER  NOW  TOLL  FREE: 

800-423-5891 

FAX  Orders:  612-633-1325 
Minnesota:  612-633-4591 
Hearing  Impaired  (TDD) 

Orders:  800-228-5389 
Outside  US  and  Canada: 
612-633-6131 

MasterCard,  VISA,  Discover, 

Am  Exp,  Z-CARD. 

Open  24  Hours  a Day, 

365  Days  a year! 
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A few  expert  opinions: 

“There s a new  king  of  the  hill- the  ZEOS  Note- 
book. . .”  - PC  Magazine,  Editor’s  Choice  ■ 

“ZEOS’ Notebook. . . it’s  the  one  to  buy. . '.’  — PC 
World,  Best  Buy  “The  ZEOS  Notebook. . . a 
clear  winner. . . why  settle  for  less?’  ’ Byte  ■ j 

“This  notebook  is  a steal!'  ~ InfoWorld  “The  I 

ZEOS  beats  the  Compaq.”  — PC  Computing  \ 

t 

“The  ZEOS  Notebook. . . delivers  astonishing 

t 

value. . . sensational”  “An 

j 

outstanding  value!  • PC  Week 

Outstanding  Indeed! 

And  The  Price? 
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Inverted  Foldout  slip-sheet 


1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold 

3.  Slice  the  folded  edge 

4.  Close  the  page  and  slip-sheet 
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NOTEBOOK 


"THE  HOTTEST  DEAL 
ON  THE  NOTEBOOK 
MARKET' 

-PC  MAGAZINE, 

EDITOR'S  CHOICE 

“King  of  the  Hill .. . Sensational . . . The 
best  price-performer. . . Astonishing  value 
...A  steal . . .The  number  one  contender. . ’.’ 

We  couldn’t  have  said  it  better  ourselves. 

Winner  of  PC  Magazine’s  Editor’s  Choice 
Awaid  and  PC  World’s  Best  Buy  Award, 
the  experts  love  the  ZEOS  Notebook.  And 
you’ll  love  it  too.  At  only  $1995  for  our 
’386SX-16MHz  version  and  $2295  for  our  new  386SX-20,  you 
simply  can’t  find  a better  notebook  anywhere! 

As  PC  Magazine  said,  the  ZEOS  Notebook  “offers  a top  notch 
combination  of  power,  weight,  features  and  price ...”  And  you  can 
pick  your  power!  Choose  our  ’386SX-16MHz  version  or  go  for  the 
incredible  new  ZEOS  ’386SX-20MHz.  Combine  either  with  our  high 
speed  hard  disk,  built  in  1.44MB  floppy  drive,  VGA  and  more— 
you’ve  got  the  greatest  notebook  going  at  any  price! 

INCREDIBLE  DESKTOP  FEATURES  IN  A NOTEBOOK. 

In  fact,  it’s  really  like  owning  a full  featured  desktop  that  you  can 
take  with  you  anywhere!  Look  closely  at  the  details.  Like  our  crisp 
10’ ' VGA  display.  The  ultimate  in  sparkling  clarity,  it  features  advanced 
fluorescent  backlighting  for  vivid  VGA  graphics.  Then,  the  drives. 

Two  drives  are  better  than  one! 


From 


Now,  you  can 
computing  pov 
The  incredible  2 


First,  your  notebook  will  include  our 
whisper  quiet  high  speed,  high  capacity 
hard  disk.  It  will  read  and  write  your 
data  so  fast  chances  are  you’ll  hardly 
know  it’s  there.  Then  we’re  building  in 
an  industry  standard  1.44  Megabyte 
3.5  inch  floppy  as  well. 

While  most  notebooks  don’t  include 
a floppy  drive  at  all,  you’re  really  going 
to  appreciate  your  ZEOS  notebook’s  industry 
standard  3.5"  floppy.  It  makes  loading  soft- 
ware and  transferring  files  a breeze.  Simply 
toss  in  your  1.44  and  it’s  done.  Anyway,  can 
you  imagine  a desktop  system  without  a 
floppy?  We  couldn’t  either.  That’s  why  your 
ZEOS  notebook  has  one.  It’s  great! 

But  the  features  of  your  incredible  new 
ZEOS  Notebook  don’t  just  stop  there.  Detail 
after  detail  we’re  giving  you  more  than  any- 
one else.  Much  more,  for  much  less.  Take  a 
closer  look. 

DETAILS  MAKE  THE  DIFFERENCE! 

For  instance,  the  battery  system  of  your 
new  notebook  is  the  most  advanced  on  the 
market.  You  can  quick  charge,  or  trickle 
charge,  any  time  your  system  is  plugged  in. 
You  can  also  take  the  battery  out  and  use 
the  optional  charging  stand  if  you  wish. 


Purchase  Orders  from  Fortune  1000 companies.  Governments  and  institutions  subject  toapr>m\al  Leasing  Programs  are;: 
and  warranty  details.  The  following  are  trademarks  of  their  respective  companies:  ZEOS  ( ZEOS  International,  Ltd.  >;  286 
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ZEOS  IS  THE  LEADER 


10  Good  Reasons 
ToBuyFromZTO 


k Excellent.  Compatibil- 
I ity:  Excellent.  Value: 
B Excellent"  Personal 
a Computing  said, 
“ZEOS. ..is  the  best 
i value  we’ve  come 
k across...  its  per- 
formance is  right  up 
there  with  the  slickest, 
most  expensive  PCs  you  can  buy’.’ 


Reason  #1 

“Overall  Excellence:' 

As  PC  Magazine  said 
“Price  is  always  a considera- 
tion. So  are  benchmark  test 
results.  But  both  factors  can  be 
deceiving,  which  is  why  we 
consider  them  in  the  context  of 
other  aspects  that  will  make  the 
difference  months  and  years  down 
the  road’.’ 

These  are  the  attributes  which  PC 
Magazine  used  in  awarding  ZEOS  the 
coveted  Editor’s  Choice,  not  once  but 
eight  times.  And  “Overall  Excellence” 
are  the  very  words  PC  Magazine  used 
in  describing  ZEOS  systems  compar- 
ing them  to  all  others. 

Reason  #2 

Dazzling  Performance. 

In  one  recent  '386  review,  PC  Maga- 
zine awarded  ZEOS  Editor’s  Choice. 
“The  ZEOS  ’386  blows  away  every 
other  computer. . . a smart  choice”  is 
what  they  said.  And  in  another  recent 
review.  Government  Computer  News 
said  the  ZEOS  33MHz  ’386  is  “argu- 
ably the  fastest  MS-DOS  and  OS/2 
micro  in  the  world? 

Dazzling  Performance  is  built  into 
every  ZEOS  system.  It's  a key  compo- 
nent of  ZEOS  Overall  Excellence. 

Reason  #3 

Exceptional  Quality. 

PC  Resource  Magazine  put 
it  this  way,  “ZEOS . . . pro- 
vides quality  comparable 
with  IBM  or  Compaq 
and  does  so  for  about 
70%  of  the  pricel’ 

ZEOS  uses  only  the 
very  best  components. 

And  every  system  is 
fully  tested  and  bumed-in  right  in 
our  own  labs. 

Reason  #4 

Value. 

InfoWorld  says,  “We  find  the 
ZEOS  '386  an  excellent  value.  Speed: 


Reason  #5 

Warranties  and  Guarantees. 

ZEOS  believes  in  its  products.  That’s 
why  we  offer  each  and  every  customer 
our  30  Day  Absolute  Satisfaction 
Money  Back  Guarantee,  no  questions 
asked.  Plus,  our  One  Full  Year  Limited 
Warranty  and  Express  Parts  Replace- 
ment Policy.  Optional  On  Site  Service 
is  available  too.  Call  for  details. 

Reason  #6 

24  Hour  Toll  Free  Technical 
and  Sales  Support. 

At  ZEOS,  the  customer  is  #1.  That’s 
why  we  invented  24  Hour  a Day  Tech 
Support.  For  your  convenience.  If  you 
buy  a product  from  us  we  feel  we  should 
be  there  to  help,  any  time  of  the  day 
or  night.  Give  us  a call  Toll  Free! 
800423-5891.  Anytime! 

Reason  #7 

Experience. 

Almost  unique  in  the  mail  order 
computer  industry,  ZEOS  maintains 
its  own  chip  level  Research  and 
Development  staff.  In  addition  to 
Systems  Manufacturing,  we  also 
operate  our  own  Board  Level 
Manufacturing  facility. 

ZEOS  has  been  involved  in 
Research  and  Development  since 
our  incorporation  back  in  1981.  Our 
strong  and  experienced  Research, 
Manufacturing  and  Technical  Staff 
translates  into  superior  factory  direct 
computer  systems  for  you. 


Reason  #8 

A Sterling  Reputation. 

In  magazine  after  magazine  and 
review  after  review  ZEOS  systems  are 
cited  for  Overall  Excellence,  for  Excel- 
lent Value,  as  the  Right  Choice  and  so 
on.  All  of  this  is  flattering  but  the  most 
important  thing  is  this:  What  do  our 
customers  think?  Frankly,  they  love 
us.  The  systems  and  the  support.  That 
means  more  to  us  than  anything. 

Reason  #9 

Easy  to  Buy. 

ZEOS  systems  are  easy  to  buy.  You 
can  pick  up  the  phone  any  time  of  the 
day  or  night  and  order  your  new  ZEOS 
computer.  And  we  accept  MasterCard, 
Visa,  Discover,  American  Express, 
and  Corporate  Purchase  Orders  from 
Fortune  1000  Companies,  Colleges,  Uni- 
versities and  Governments.  Complete 
Leasing  Programs  are  available  as  well. 

And  now  the  Z-CARD!  It’s  your  very 
own  ZEOS  Credit  Card  and  you  can 
apply  today.  With  the  Z-CARD  you 
can  charge  your  ZEOS  purchases  and 
pay  in  easy  monthly  installments.  It’s 
just  like  a Bank  Card.  Why  not  apply 
for  your  Z-CARD  now! 


Reason  #10 

You're  Going  to  be 
Very  Satisfied. 

When  it  comes  right  down  to  it, 
you’re  going  to  be  very  satisfied  with 
your  new  ZEOS  system.  Our  goal  is 
your  complete  satisfaction.  And  that’s 
our  commitment  to  you.  To  quality. 

To  performance.  To  reliability  and 
support.  To  Value.  We  don’t  just  say  it, 
we  Guarantee  it! 


FAX  Orders  Dial:  612-633- D25 
In  Minnesota  Call  612-633-4591 
MasterCard.  VISA, 


800-423-5891 


Please  call  for  current  pricing  and  warranty  details.  ZEOS  is  a publicly  traded  company.  Symbol:  ZEOS.  C 1989  ZEOS  International,  Ltd..  530  5th  Avenue,  N.W.,  St.  Paul,  MN  55112. 


Copyrighted  material 


Apply  Now  for  theZ-CARD! 


SEND  FOR  YOUR  ZEOS  CREDIT  CARD 


„ _ ■ Low  Consumer  Rate! 

A ■ No  Annual  Fee! 

P/l.Sl  Now  you  can  send  for  your 
r f • V own  ZEOS  Credit  Card.  It  works 

f i V-^Tq^  just  like  a MasterCard  or  Visa 

. for  ZEOS  purchases. 

Fill  out  your  Z^Card™  Ap- 
plication and  mail  it  today  to 
ZEOS  International,  Z'Card  Pro- 
cessing Center,  530  5th  Avenue  N.W., 
SL  Paul,  MN  55112.  We’ll  give  you  a call  as  soon 
as  your  credit  line  is  established!* 

Please  complete  all  appropriate  sections,  providing  at  least  two  years 
residence  and  employment  history.  THIS  IS  NOT  A CREDIT  AGREE- 
MENT! One  will  be  sent  to  you  upon  authorization  of  an  account.  (This 
Form  Must  Be  Signed  To  Process  Your  Order.)  All  Financed  Purchases 
Are  Subject  To  Credit  Approval.  If  You  Have  Any  Credit  Questions, 
Please  Call  800-421-8942  For  Assistance.  Thank  You! 


A married  person  may  apply  for  individual 
credit.  I am  applying  for  (please  check  appro- 
priate box): 

□ JOINT  CREDIT  with  another  person. 
Complete  entire  application. 

□ INDIVIDUAL  CREDIT  but  rely  on 
income  or  assets  of  another  person  as  a 
basis  for  repaying  the  credit  requested. 
Complete  entire  application. 

□ INDIVIDUAL  CREDIT. 

Do  not  complete  Section  C.** 

**]f  you  are  a married  Wisconsin  applicant, 
you  must  provide  your  spouse’s  informa- 
tion as  indicated,  even  though  your  spouse 
may  not  be  signing  the  contract. 


NOTICE  TO  WISCONSIN  APPLICANTS: 
YOU  MUST  DISCLOSE  YOUR  MARITAL 
STATUS: 

□ married  □ unmarried  □ legally  separated 


A.  YOUR  PERSONAL  INFORMATION 


B.  CREDIT  INFORMATION 


Name 

Daytime  , . 

From  - To 

Income  from  alimony,  child  support  or  separate  maintenance  payments  need  not  he 
disclosed  if  you  do  not  wish  to  have  it  considered  as  basis  for  repaying  this  obligation. 

- 

Relationship 

PLEASE  TELL  US  IF  YOU  HAVE:  Checking  Account  □ Yes  □ No 
Savings  Account  □ Yes  □ No 


Y/N  How  Many? 


Y/N  How  Many? 


Bank  Loan 
VISA 

MasterCard 
Finance  Company  Loan 


DepL  Store  Charge  Card  . 
Credit  Union  Account 


C.  JOINT  APPLICANT  INFORMATION 


Joinl  Applicant's  Name— 

Soc.  Sec  No 

Address 

City 


Dale  of  Birth / /_ 

Apt. 


Home  Phone  (_ 
Joint  Applicant's 
Employer 

Bus.  Phone  ( 


. Date  of  Residence  — 


. Since?  (Mo./Yr.)_ 


. Monthly  Gross  Salary  S_ 


CUSTOMER  AUTHORIZATION 


I authorize  ZEOS  International,  Ltd.  or  its  assignees  to  investigate 
credit  records  and  to  report  my  performance  hereunder  to  credit 
agencies.  I hereby  certify  that  the  following  information  is  fur- 
nished to  you  for  the  purpose  of  obtaining  credit  and  is  true  and 
correct  to  the  best  of  my  knowledge  and  belief. 


Joint  Applicant's  Signature- 
Date 


Applicant's  Signature  _ 
Date 


FOR  MARRIED  WISCONSIN  APPLICANTS: 

I acknowledge  that  the  obligation  described  herein  is  being  incurred 
in  the  interest  of  my  marriage  or  family. 


Buyer’s  Signature- 


Date. 


There  are  costs  associated  with  the  use  of  this  credit  card.  To  obtain  more  information  about  these  costs,  call  us  at  800-421-8942  or  612- 

635-0613  or  write  to  ZEOS,  Z*Card  Processing  Center,  530  5th  Avenue  N.W.,  St.  Paul,  MN  55112. 

NY— A consumer  credit  report  may  be  requested  in  connection  with  this  application  or  in  connection  with  updates,  renewals  or  extensions  of  any  credit  granted 
as  a result  of  this  application.  If  I subsequently  ask  for  this  information,  I will  be  informed  whether  or  not  such  a report  was  requested  and,  if  so,  the 
name  and  address  of  the  agency  that  furnished  the  report. 

OH— TUB  OHIO  LAWS  AGAINST  DISCRIMINATION  REQUIRE  THAT  ALL  CREDITORS  MAKE  CREDIT  EQUALLY  AVAILABLE  TO  ALL 
CREDITWORTHY  CUSTOMERS  AND  THAT  CREDIT  REPORTING  AGENCIES  MAINTAIN  SEPARATE  CREDIT  HISTORIES  ON  EACH 
INDIVIDUAL  UPON  REQUEST.  THE  OHIO  CIVIL  RIGHTS  COMMISSION  ADMINISTERS  COMPLIANCE  WITH  THIS  LAW. 


^Financing  not  available  in  Alaska,  Hawaii  or  outside  the  continental  U.S. 
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Tandy  DMP  136 


9-pin  narrow-carriage  dot  matrix 
printer 


DRAFT  TEXT  SPEED  108  cps 
LQ  TEXT  SPEED  30  cps 
GRAPHICS  SPEED:  1.1  gppm 
GRAPHICS  TIME  0 min.  52  sec. 


$299.95 


Editor:  a person 
whose  business  it 
wheat  from  the  ch 
that  the  chaff  is 


10CPI  Bold  Under 
NLQ  10CPI  Bold  Un 


24-pin  narrow-carriage  dot  matrix 
printer 


Editor:  a person  e 
whose  business  it 
wheat  from  the  cha, 
that  the  chaff  is 
IStandard  10  cpi  E| 
e cl 


OflAFT  TEXT  SPEED:  71  cps 
LO  TEXT  SPEED:  29  cps 
GRAPHICS  SPEED:  0.5  Bppm 
GRAPHICS  TIME:  2 min.  0 sec. 


NLQ  10CPI  Bold  Uni 


marketing  for  Epson  America,  claims  that 
most  printer  buyers  equate  the  cost  of 
their  printers  with  25  to  35  percent  of  the 
cost  of  their  PC  systems.  A $1,500  to 
$2,000  computer  would  then  be  accompa- 
nied by  a $500  printer — directly  within 
the  dot  matrix  price  arena. 

So,  while  desktop  printers  may  gradu- 
ally lean  toward  the  laser  market,  don’t 
consider  dot  matrix  printers  extinct  yet. 
There'll  probably  be  one  growling  in  your 
office  habitat  for  some  time  to  come. 


BROTHER  INTERNATIONAL  CORP. 

Brother  M-1309 
Brother  M- 

by  Kellyn  Betts 

In  these  tight  financial  times,  budget- 
conscious buyers  will  be  interested  to 
know  that  Brother  International  Corp.  has 
vastly  expanded  its  low-end  dot  matrix 
line  by  adding  two  narrow-carriage  print- 
ers: the  $299  1 8-pin  Brother  M- 1 309  and 
the  $399  24-pin  Brother  M- 1 324. 

In  addition  to  having  6 more  pins  than 
its  sibling  (and  a more  expensive  price 
tag),  the  24-pin  M- 1 324  provides  an  addi- 
tional emulation,  three  extra  typefaces, 
OCR-B,  and  far  more  speed.  But  that  is 
where  their  differences  end.  Both 
printers — which  are  sold  solely  through 
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retailers  at  street  prices  around  $200  and 
$225,  respectively — are  housed  in  identi- 
cal, sturdy  cases  made  of  plastic  and  at- 
tempt to  address  today’s  overriding  price 
concerns. 

VERSATILE  PAPER  HANDLING 

Printers  this  size  need  a pull  tractor  to 
scroll  multipart  forms  past  the  platen.  But 
users  of  single-part  forms  are  rarely  will- 
ing to  put  up  with  a pull  tractor’s  paper 
wasting.  Brother  solves  the  problem  by 
offering  a continuous-form  tractor  that 
you  can  easily  switch  from  its  concealed, 
factory-standard  push  to  a more  visible 
pull  position.  Moving  the  tractor  requires 
flicking  a few  switches  and  takes  a min- 
ute, but  it  works  equally  well  in  both  roles, 
and  you  can  implement  both  printers’ 
paper-loading  and  -parking  features  with 
the  tractor  in  either  position. 

Another  important  paper-handling 
feature  is  unfortunately  documented  only 
in  a reference  manual  Brother  restricts  to 
high-volume  purchasers:  the  ability  to 
reprogram  the  printer’s  default  settings. 
Normally  found  only  in  more-expensive 
printers,  this  EEPROM  programmability 
allows  users  to  create  and  store  alternative 
specifications  such  as  custom  form-size 
settings.  Other  users  interested  in  the 
feature  must  have  it  described  to  them  by 
the  company’s  technical  support  depart- 
ment, which  you  can  reach  by  dialing  800- 
284-4357.  You  use  the  menu  mode  to 


program  the  printer  and  set  options.  Be- 
cause the  printer  communicates  only  with 
LEDs,  it’s  a bit  like  using  Morse  code, 
especially  since  there  is  no  printed  dialog 
to  confirm  what  you  have  set. 

The  menu  settings  also  control  the 
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Brother  M-1309 


Brother  M-1324 


type  style,  pitch,  character  set,  and  emula- 
tion options.  The  emulations  that  come 
with  the  M- 1 324  are  notable  because  they 
may  indicate  the  beginning  of  a new  trend: 
In  addition  to  its  Epson  LQ  and  IBM 
Proprinter  emulations,  the  M- 1 324  comes 
with  an  NEC  P2200XE  driver. 

MORE  TYPESTYLE  ON  M-1324 

If  you  need  a broad  assortment  of  type- 
styles,  the  M-1324  is  the  Brother  of 
choice.  Besides  having  seven  type  styles 


to  the  M- 1 309’s  four  (including  script  and 
OCR-B),  you  can  purchase  an  additional 
M-1324  font  EEPROM  for  $79  with 
OCR-A,  Quadro,  Super  Grande,  and 
Symbol.  Other  enhancements  are  avail- 
able for  both  printers,  including  32K  of 
additional  RAM  for  $79,  a serial  interface 
for  $89,  and  a 75-sheet  single-bin  sheet 
feeder  for  $ 1 79.  The  printers  come  with  a 
one-year  parts-and-labor  warranty. 

The  output  from  both  printers  is  good, 
though  perhaps  a trifle  light.  Brother  made 
an  effort  to  improve  the  printers’  perform- 
ance when  they  print  at  the  edges  of  the 
paper,  and  it  shows.  Graphics  can  be  a bit 
grainy,  but  letter-quality  text  produced  by 
the  24-pin  M- 1 324  is  less  fuzzy  than  that 
of  the  18-pin  M-1309.  Though  both  models 
print  text  bidirectionally,  the  M-1324  is 
fast  for  a printer  in  its  price  category.  Its 
letter-quality  speed  of  49  characters  per 
second  was  noticeably  faster  than  the  3 1 - 
cps  M-1309.  The  Brothers’  draft  scores 
were  a little  closer,  with  the  M- 1 324  scor- 
ing 106  cps  on  PC  Magazine  Labs’  text 
speed  test  and  the  M- 1 309  managing  1 05 
cps. 

Brother's  new  1300  line  is  not  its  least 
expensive,  though  the  M-1309’s  price 
equals  that  of  the  company’s  lowesl-end 
printer,  the  9-pin  M-l  109.  The  M-1309 
and  M-1324  continue  Brother’s  tradition 
of  offering  competitively  priced  prod- 
ucts, and  compared  with  the  other  six  dot 
matrix  printers  the  company  presently 
offers,  both  these  printers  score  high  in 
the  price-and-performance  equation.  In 
September,  Brother  plans  to  beef  up  its 
high-end  offerings  by  introducing  the 
M-4309,  which  will  be  able  to  handle  six- 
part  forms  up  to  0.55  millimeters  thick. 


The  new  printer's  rated  speed  in  draft 
mode  is  800  cps,  and  it  will  have  nine 
resident  typefaces  and  five  bar-code  pat- 
terns. Brother  has  not  yet  determined  its 
price.  In  the  meantime,  if  you’re  in  the 
low-end  market,  the  1 300  series  is  worth 
a glance. 


FACT  FILE 


Brother  International  Corp.,  200 
Cottontail  Ln.,  Somerset,  NJ  08875; 
908-356-8880. 

Brother  M-1309 

List  Price:  $299;  RAM  card,  $79;  75- 
sheet  cut-sheet  feeder,  $1 79;  serial 
interface,  $89. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  5x18x13  inches. 
Weight:  1 1 lbs. 

Emulations:  Epson  FX,  IBM  Proprinter. 

Brother  M-1324 

List  Price:  $399;  RAM  card,  $79;  font 
chip,  $79;  75-sheet  cut-sheet  feeder, 
$179;  serial  interface,  $89. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  5x18x13  inches. 
Weight:  1 1 lbs. 

Emulations:  Epson  LQ,  IBM  Proprinter, 
NEC  P2200XE. 
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BULL  HN  INFORMATION 
SYSTEMS  INC. 

Bull  Compuprint  970 

by  Eric  Berlin 

Here  we  have  an  example  of  design 
glitches  and  documentation  problems 
sinking  an  otherwise  promising  printer. 
Printers  from  Bull  HN  Information  Sys- 
tems have  always  been  designed  for  the 
business  environment,  and  the  $3,295  Bull 
Compuprint  970  is  no  exception. 

Faster  and  quieter  than  other  printers  in 
Bull's  product  line,  the  wide-carriage  18- 
pin  Compuprint  970,  rated  at  300  lines  per 
minute,  is  designed  for  heavy  duty,  forms- 
intensive  jobs.  Indeed,  this  51 -pound 
heavyweight  can  probably  handle  any- 
thing you  throw  at  it.  But  while  the 
Compuprint  970  has  a fair  number  of  fea- 
tures, accessing  those  features  may  be 
more  trouble  than  it’s  worth. 

The  Compuprint  970  has  a complex 
series  of  descending  menus,  which  you 
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If  you  want  your  documents  to  really  get  noticed  m the 
clutter  of  today’sbusiness  environment,  youneedWrrdStar 
for  Windows. 

Unlike  ordinary  word  processors,  it  has  advanced  text, 
layout,  graphics  and  connectivity  tools  that  give  you  the 
power  to  breathe  life  into  every  business  document,  from  a 
simple  memo  to  a complex  report  More  easily  and 
economically  than  ever  before. 

And  since  this  second-generation  Windows  word 
processor  supports  every  major  LAN,  over  50  text  and 
10  graphics  file  formats,  you  can  use  it  practically  anywhere. 
And  still  get  documents  like  the  ones  you  see  here. 

Contact  your  WordStar  dealer  or  call  1-800-227-5609 
to  inquire  about  our  $129  competitive  upgrade  and  see  how 
goodyoulook. 
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■ 9-pln:  no  standouts,  no  Editors' 
Choice 

■ 24-pin:  Epson  LQ-570,  Epson  LQ- 
870,  Epson  LQ-1170,  and  Panasonic 
KX-P2624 

■ Heavy-duty:  Genicom  3840E  and 
IBM  4226  Printer 

■ Line  printer:  Mannesmann  Tally 
MT661 

■ Portable:  Citizen  PN48 

More  than  half  of  the  47  dot  matrix 
printers  reviewed  this  year  have  list 
prices  between  $200  and  $600.  With 
low-end  laser  printers  selling 
between  $600  and  $800,  you  should 
think  twice  about  purchasing  a dot 
matrix  printer  that  costs  more  than 
$600  unless  it  has  a special  feature 
you  truly  need.  For  instance,  if  you 
need  letter-quality  wide-carriage 
spreadsheets,  paying  $900  for  a 
wide-carriage  24-pin  dot  matrix  is  a 
much  better  deal  than  dishing  out 
over  $5,000  for  a laser  printer 
capable  of  handling  B-size  (1 1-  by 
17-inch)  paper.  And  if  your  print 
jobs  require  multipart  forms,  why 
fork  over  the  extra  cash  for  a 24-pin 
printer  when  9-pins  are  faster  and 
can  better  handle  thicker  forms? 
Finding  the  lowest  price  for  the 
features  you  need  is  the  buying 
criterion  for  1991. 

LOW-END  9-PIN  SIMILARITY 

There  is  no  low-end  9-pin  printer 
that  stands  out  enough  this  year  to 
merit  an  Editors’  Choice  award.  All 
of  the  9-pin  printers  that  we  looked 
at  showed  a great  deal  of  similarity, 
both  in  price  and  features.  If  this  is 
your  market,  the  best  course  of 
action  may  be  to  shop  for  the  best 
price.  For  those  of  you  with  tight 
budgets,  we  liked  two  of  the  lowest- 
priced  printers  of  this  roundup:  the 
9-pin  Star  Micronics  NX-1001 
Multi-Font  and  the  color-capable 
Star  Micronics  NX- 1020  Rainbow, 
which  have  street  prices  around  $126 
and  $170,  respectively.  However,  in 
some  cases  24-pin  prices  are  falling 
dramatically;  you  might  consider 
products  such  as  the  Brother  M-1324 
and  the  Panasonic  KX-P1 123,  which 


you  can  find  for  $225  to  $250, 
respectively. 

24-PIN  PRICE  WARRIORS 

As  the  prices  of  low-end  laser 
printers  continue  to  drop  (you  can 
find  the  4-ppm  HP  LaserJet  IIP  for 
roughly  $800,  while  Okidata’s 
OkiLaser  400  can  cost  as  little  as 
$600),  dot  matrix  vendors  are  trying 
harder  ,than  ever  to  deliver  products 
with  unique  features  and  lower 
prices.  Market  leaders  Epson 
America  and  Panasonic  Communi- 
cations & Systems  Co.  have  chosen 
different  routes  to  achieve  this  end, 
one  with  scalable  fonts,  the  other 
with  a quiet  mode. 

This  year,  the  narrow-carriage 
Epson  LQ-870  and  wide-carriage 
LQ-1 170  have  replaced  Epson’s 
highly  successful  LQ-850  and  LQ- 
1050.  Epson  also  introduced  the 
midrange  narrow-carriage  LQ-570. 
All  three  new  offspring  sport  the 
latest  version  of  Epson’s  printer 
language,  ESC/P2,  which  includes 
scalable  fonts  (but  remember  that 
although  ESC/P2  works  under 
Microsoft  Windows,  you  cannot 
access  its  internal  scalable  fonts). 

We  weren’t  very  impressed  with 
either  Epson’s  initial  implementation 
of  the  scalable  fonts  nor  the  fonts’ 
capabilities,  but  the  LQ-570  has  a 
competitive  $499  price,  while  the 
LQ-870  and  LQ-1 170  list  at  the  same 
price  as  their  predecessors  ($749  and 
$1,049,  respectively);  the  new 
technology  basically  comes  at  no 
extra  cost.  And  as  befits  the  descen- 
dants of  the  three-time  Editors’ 
Choice-winning  LQ  line,  these  are 
all  excellent  and  solidly  built  dot 
matrix  machines  with  improved 
paper  handling,  an  ergonomic  case, 
and  great  performance  (140  cps  on 
PC  Magazine  Labs’  text  speed  test  in 
draft  mode  for  the  LQ-870  and  LQ- 
1 170,  and  103  cps  for  the  LQ-570). 
Naturally,  the  narrow-carriage 
Epsons  are  the  more  attractive 
desktop  buy  unless  you  truly  need 
wide-carriage  24-pin  capability. 

Panasonic  offers  the  only  other 


improvement  to  impact  technology 
for  1991:  a quiet  mode  that’s  actually 
quieL  In  addition  to  a new  sound- 
dampening  case,  the  Panasonic  KX- 
P2624  uses  a diamond-shaped 
printhead  that  fires  the  pins  sequen- 
tially instead  of  simultaneously. 
Panasonic  is  able  to  rate  the  KX- 
P2624  at  a whispery  43.5  dB — well 
below  PC  Labs’  recommended 
maximum  level  of  60  dB.  However, 
Panasonic  compromises  on 
performance:  The  KX-P2624  tested 
at  only  55  cps  in  Super  Quiet  draft 
mode,  compared  with  1 1 1 cps  with 
the  quiet  mode  off.  But  Panasonic  is 
offering  the  new  technology  along 
with  high-quality  output  and  fully 
featured  wide-carriage  24-pin 
printing  at  a low  $700  list  price  and 
an  extremely  low  street  price  (around 
$450).  All  things  considered,  the 
KX-P2624  is  one  quiet  printer  that 
has  tiptoed  into  the  winners’  box. 

HEAVY-DUTY  AND  LINE  PRINTERS 

For  heavy-duty  data  processing, 
multipart  forms,  or  spreadsheet  work 
on  a limited  budget,  there  is  a market 
for  rugged,  fast  printers  at  prices  that 
tend  toward  the  $2,000  to  $3,000 
range  (rather  than  the  $5,000  to 
$8,000  range  of  full-scale  line 
printers).  In  this  category,  there  were 
two  outstanding  machines  in  this 
year’s  roundup:  the  $2,595  18-pin 
Genicom  3840E  and  the  $2,295  9- 
pin  IBM  4226  Printer.  Both  printers 
distinguished  themselves  as  high- 
end,  workaholic  9-pin  printers  that 
are  built  to  last;  the  Genicom  is 
slightly  more  feature-rich  (with  more 
standard  emulations,  a high  number 
of  internal  typefaces,  and  two 
simultaneously  accessible  paper 
paths  as  well  as  an  optional  paper 
shear),  while  the  IBM  printer 
performed  a little  faster  (229  cps  as 
opposed  to  the  Genicom’s  212  cps  in 
draft  mode). 

For  PC-compatible  line  printers, 
this  year’s  winner  by  a wide  margin 
is  the  $7,000  Mannesmann  Tally 
MT661.  This  monster  machine,  rated 
at  800  lines  per  minute,  flew  through 
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PC  Labs’  standard  text  speed  test  at  a 
blinding  674 1pm  in  draft  mode — 
about  twice  the  pace  of  the  three 
other  machines  in  its  class  (the  CIE 
Cl-250  LXP,  CIE  CI-500,  and 
Printronix  P3240).  The  MT661  is 
also  full-featured,  including  OCR 
and  bar-code  printing  options  and  a 
sound-dampening  capability.  If 
performance  muscle  is  your  need, 
this  is  the  printer  to  buy. 

PORTABLE  WINNER 

For  portability,  choose  Citizen 
America  Corp.’s  tiny  PN48.  No 
bigger  than  a carton  of  cigarettes, 
the  $469  PN48  is  also  PC 
Magazine’s  choice  as  the  best 
laptop  printer  of  1991.  The  other 
portable  printers  reviewed  in  this 
issue  include  the  $1,295 
Mannesmann  Tally  MT735  (a  full- 
scale  6-ppm  miniature  page  printer), 
the  $499  24-pin  Seikosha  LT  20  (a 
standard  though  small  24-pin  dot 
matrix  printer),  and  the  $499  Star 
Micronics  StarJet  SJ-48  (basically 
an  ink  jet-based  clone  of  the 
Canon  BJ-lOe). 

The  PN48  weighs  only  about  3 
pounds  with  its  battery  installed  and 
runs  on  dot  matrix  thermal-fusion 
technology,  allowing  it  to  print  with 
laser  quality  on  almost  any  paper.  It 
makes  compromises  in  speed  (24  cps 
in  LQ  mode  and  only  0.5  graphics 
pages  per  minute)  and  ribbon  life 
(only  20  to  25  pages  with  the 
standard  single-strike  ribbons),  and 
you  have  to  hand-feed  every  sheet. 
But  if  you  need  to  a print  only  a few 
pages  while  traveling  and  you  don’t 
want  to  lug  around  something  that  is 
as  heavy  and  bulky  as  your  laptop 
computer,  the  PN48  is  the  only 
solution.  If  you  don’t  mind  the 
weight  and  need  a little  more  speed 
and  paper-handling  efficiency,  take  a 
look  at  last  year’s  Editors’  Choice 
winner,  the  $495  Canon  BJ-lOe  (last 
reviewed  in  our  October  15, 1991, 
issue).  If  you’re  in  a real  hurry  for 
fast  laser-quality  laptop  printing, 
however,  your  only  choice  is  this 
year’s  Mannesmann  Tally  MT735. 
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manipulate  through  the  six-button  front 
control  panel  and  an  80-character  LCD. 
Finding  your  way  through  these  menus 
requires  experimentation  and  a little  luck. 
For  instance,  if  you  want  to  change  the 
emulation,  you  could  press  buttons  long 
into  the  night  before  realizing  that  you  can 
do  it  only  by  using  an  entirely  separate 
setup  procedure  at  the  printer’s  start-up. 
The  documentation  mentions  this  only 
briefly,  and  the  lack  of  an  index  makes  the 
manual  exceedingly  difficult  to  use.  A 
company  spokesperson  claimed  that  the 
next  version  of  the  documentation  will 
show  many  improvements. 

When  you  do  get  your  Compuprint  970 
running  to  your  satisfaction,  you  will  find 
a speedy  workhorse  at  your  service — albeit 
one  with  a hefty  7-  by  25-  by  1 7-inch  case. 
In  draft  mode,  the  Compuprint  970  gener- 
ated an  impressive  284  characters  per 
second  in  its  IBM  Proprinter  emula- 
tion— the  fastest  of  any  9-  or  1 8-pin  dot 
matrix  printer  reviewed  this  year.  Like- 
wise, in  letter-quality  mode,  the  Com- 
puprint 970  claimed  the  9-  and  18-pin 
checkered  flag  by  chugging  out  131  cps. 
When  printing  graphics,  you  will  want 
to  keep  the  Compuprint  970  in  its 
speedy  IBM  Proprinter  emulation,  which 
lets  you  print  3.3  graphics  pages  per 
minute,  liie  Compuprint  970  has  only 
three  resident  fonts — Courier,  OCR-B, 
and  a Bull  original  called  Fast — but  a 
cartridge  supplying  eight  additional  fonts 
is  available  for  $50.  A large  number  of 
emulations  are  supplied  with  this  printer, 
however,  including  Epson  DFX,  Epson 
FX,  Epson  JX,  IBM  Graphics  Printer,  and 
IBM  Proprinter. 

Paper-handling  options  are  a little 
limited,  but  those  that  exist  work  well 
enough,  whether  for  form  or  sheet  feed- 
ing. The  printer  has  bottom  and  rear  feeds 
for  continuous-form  paper,  or  you  can 
front-feed  single  sheets.  Most  of  the 
paper-handling  commands  are  entered  via 
the  control  panel;  this  is  one  area  where 
the  LCD  is  fairly  self-explanatory.  To 
feed  in  single  sheets,  you  must  first  open 
the  front  cover.  Unfortunately,  this  cover 
is  difficult  to  unlatch,  and  once  opened,  it 
may  come  off  in  your  hand.  You’d  be 
better  off  using  the  automatic  sheet  feeder. 
This  pricey  option  comes  in  two  bins,  and 
while  each  bin  holds  1 30  sheets,  the  one 
you  must  buy  first  costs  $649  and  contains 
a motor  needed  to  operate  the  $445  sec- 
ond bin.  Though  these  bins  add  bulk  to  an 


already  sizable  printer,  their  set  up  and  use 
are  fairly  painless. 

As  high-end  9-pin  printers  go,  the 
Compuprint  970  makes  only  a half-hearted 
attempt  at  the  price-versus-speed  equa- 
tion, and  it  also  loses  points  for  sparse 
features  and  a maladroit  design.  If  you 
need  speed  as  well  as  a wide  selection  of 
resident  fonts  and  a little  less  complexity, 
you  will  have  to  look  elsewhere. 
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Bull  HN  Information  Systems  Inc., 
Technology  Park,  Billerica,  MA  01821; 
508-294-6600. 

Bull  Compuprint  970 

List  Price:  $3,295;  eight-font  cartridge, 


Bull  Compuprint  970 


18-pin  scores 

In  Short:  The  $3,295  wide-carriage  Bull 
Compuprint  970  is  an  ultrafast  18-pin 
printer.  Its  impressive  text  and  graphics 
speeds  are  marred  by  a complicated 
control  panel  and  poor  documentation. 
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$50;  motorized  130-sheet  cut-sheet 
feeder,  $649;  nonmotorized  130-sheet 
second  sheet  feeder,  $445. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions:  7 x 25  x 17  inches. 
Weight:  51  lbs. 

Emulations:  Epson  OFX,  Epson  FX, 
Epson  JX,  IBM  Graphics  Printer,  IBM 
Proprinter. 
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CIE  AMERICA  INC. 

CIE  CI-250  LXP 
CIE  CI-500 

by  John  R.  Quain 

CIE  America’s  $2,295  18-pin  CI-250  LXP 
dot  matrix  printer  and  $5,895  34-pin  CI- 
500  line  printer  are  the  Volvos  of  multi- 
user printing.  They  are  sturdy  and  have 
wide  carriages,  rugged  tractor  feeds,  con- 
venient but  square  designs,  and  healthy 
speeds  of  up  to  257  characters  per  second. 
Both  models  include  IBM  Proprinter  and 
Printronix  line-printer  emulations,  so  they 
can  handle  most  computing  terrains.  How- 
ever, like  the  Volvo,  they  don’t  offer  a lot 
of  style;  there  are  only  two  primary  fonts, 
Courier  and  sans  serif,  and  dealer  prices 
run  only  around  15  percent  below  the 
suggested  list  price. 

Both  models  have  a seven-button 
control  panel,  a 15-character  LCD,  a 
Centronics  parallel  port,  and  an  RS-232C 
port  (or  free  RS-422  option).  To  accom- 
modate networks  and  workgroups,  both 
models  also  have  four  storable  user  set- 
tings, which  you  can  configure  with  in- 
structions for  individual  print  jobs.  As 
soon  as  they  are  stored,  you  can  recall  the 
settings  remotely  or  through  the  control 
panel.  The  CI-500  also  has  a fifth  “scratch” 


setting  for  special  parameters  that  you 
don’t  want  to  store. 

CHIP  OFF  THE  OL’  CI-1000 

On  the  outside,  the  CI-500  is  the  spitting 
image  of  the  $9,995  CI-1000  we  featured 
in  PC  Magazine’s  special  printer  issue 
last  year  (November  13,  1990).  The  CI- 
500,  though,  is  a low-end  version  of  its 
forebear.  Inside,  it  has  half  as  many  print 
wires  (34  pins  mounted  on  a rod-and-cam 
shuttle  mechanism),  runs  a little  more 
than  half  as  fast  (rated  for  540  lines  per 
minute  versus  the  CI-lOOO’s  940  1pm), 
and  costs  only  a little  more  than  half  as 
much.  But  like  its  pricier  parent,  the  CI- 
500  is  a Due  line  printer  designed  to  handle 
heavy  loads — up  to  100-pound  paper  stock 
and  six-part  forms.  The  printer  (with  stand) 
is  only  1 3 by  28  by  20  inches,  but  it  tips  the 
scales  at  110  pounds,  and  with  the  op- 
tional $1,200  sound-dampening  stand,  it 
rises  42  inches  off  the  floor.  The  CI-500 
contains  8K  of  buffer  memory,  with  no 
memory  upgrade  available. 

The  printer  feeds  continuous-form 
paper  through  the  bottom  and  kicks  it  out 
the  back  with  a push/pull  tractor.  Loading 
the  dual-spool  ribbon  is  a plastic-gloves 
operation,  but  once  you  are  done,  there  is 
little  need  to  lift  the  hood  again.  The 
control  panel  allows  you  to  align  paper  or 
park  it  without  lifting  the  cover. 

In  addition  to  its  two  primary  emula- 
tions, the  CI-500  contains  CIE’s  own  line- 
printer  emulations,  and  a $1,200  QMS 
emulation  option  is  available.  To  hook  up 
to  IBM  minis,  CIE  offers  coaxial-  or 
twinaxial-cable  interface  options  for 
$ 1 ,200  each.  Bar-code  and  forms  genera- 
tion is  part  of  the  standard  package.  There 
are  two  primary  fonts — sans  serif  and 
Courier — but  the  printer  is  equipped  to 
produce  OCR-A  and  OCR-B  for  optical 
character  readers.  Text  settings  include 
draft,  high-speed  draft,  near  let- 
ter quality,  and  letter  quality. 

The  floor-shaking  speed  of  the 
CI-500  comes  from  its  high- 
speed draft  (HSD)  mode.  On  PC 
Magazine  Labs’  tests,  the  CI- 
500  cranked  out  257  cps  under  its 
IBM  Proprinter  emulation  in  a 
standard  draft  mode  of  10  char- 
acters per  inch.  LQ  output  at  10 
cpi  in  IBM  mode  is  only  83  cps, 
but  the  type  is  crisper  than  most 
line-printer  output,  if  a little 
cramped. 
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WHEN  IS  A LINE  PRINTER 
NOT  A LINE  PRINTER? 

The  $2,295  CI-250  LXP  is  designed  much 
like  the  CI-500,  save  for  one  important 
difference:  It  is  not  a line  printer.  As  a 
dot  matrix  printer,  the  CI-250  LXP  cre- 
ates one  character  at  a time  rather  than 
printing  an  entire  line  at  once. 

Using  a belt-driven  18-wire  system 
and  standing  about  5 inches  lower  than 
the  CI-500,  the  CI-250  LXP  is  not  as  rug- 
ged as  its  more  expensive  relative.  But 
what  it  lacks  in  sDength  it  makes  up  for  in 
flexibility.  You  can  feed  fanfold  paper 
with  the  push/pull  Dactors  at  the  bottom  or  | 

back  of  the  printer;  it  can  eject  the  paper 
out  of  the  top  or  the  back.  A pressure-feed 
setting  will  accommodate  envelopes  or 
hand-fed  cut  sheets  (though  a sheet-feed 
option  would  be  preferable).  And  there  is 
a $149  color  option  that  includes  a color 
motor  and  positioning  bar,  color  ribbons 
are  not  cheap,  at  $49  each. 

Even  though  the  CI-250  LXP  is  not  a 
true  line  printer,  it  can  accommodate  mini- 
or  mainframe  computers  by  using  an  in- 
cluded line-printer  emulation  cartridge. 

The  cartridge  translates  microcode  in- 
tended for  CIE  and  Printronix  line  print- 
ers. (In  addition  to  the  IBM  emulation, 
there  is  an  Epson  FX  emulation  for  PC 
users.)  Businesses  that  are  looking  to 
lessen  the  impact  of  postal  rates  will 
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also  appreciate  the  cartridge's  Postnet  bar 
codes— the  U.S.  Postal  Service’s  bar-code 
system. 

In  addition  to  the  print  modes  also 
offered  by  the  CI-500,  the  CI-250  LXP 


includes  a memo  and  a half-speed  quiet 
mode.  Maximum  graphics  resolution  is 
rated  at  240  by  216  dots  per  inch,  and 
average  text  throughput  is  rated  to  exceed 
300  lines  per  minute,  according  to  the 
manufacturer.  In  line-printer  mode  (Cl- 


CIE  CI-500 


Line-printer  scores 
In  Short:  The  $5,895  CIE  CI-500  is  afine 
line  printer  (the  second-fastest  reviewed), 
but  in  a printing  drag  race  it  was  flat-out 
clobbered  by  the  slightly  more  expen- 
sive Mannesmann  Tally  MT661. 
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DTP  emulation  at  10  cpi),  the  type  is  ob- 
viously draft  quality:  It  is  light,  and  there 
is  noticeable  space  between  the  dots.  The 
IBM  emulation  takes  a speed  penalty;  the 
C-250  LXP  produced  242  cps  in  draft 
mode  and  only  61  cps  at  10  cpi  in  LQ 
mode.  The  thin  serif  Courier  face  in  LQ 
mode  is  relatively  clean,  allowing  for 
readable  12-cpi  printing  when  necessary. 

CIE  offers  a number  of  options  for  the 
CI-250  LXP,  including  a pedestal  for  $165 
and  a 64K  memory  upgrade  for  $149 
(base-priced  memory  is  8K).  However, 
there  are  no  font-cartridge  options  or  bin- 
sheet  feeders  available  as  yet  for  either 
printer.  CIE  was  unable  to  state  when 
these  would  be  available. 

Both  the  CIE  CI-250  LXP  and  the  CI- 
500  printers  come  with  one-year  parts- 
and-labor  warranties  and  thick  user  manu- 
als. Both  printers  mean  business,  as  their 
no-nonsense  features  and  design  suggest. 
If  you  are  considering  a line  printer  for 
continuous  network  printing  tasks,  you'll 
discover  that  these  two  CIE  printers  are 
easier  to  use  than  most,  and  their  speeds 
and  prices  are  competitive. 
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CIE  America  Inc.,  2515  McCabe  Way, 
P.O.  Box  19663,  Irvine,  CA  9271 3-9663; 
800-877-1421 , 71 4-660-1 421 . 

CIE  CI-250  LXP 

List  Price:  $2,295;  64K  memory 
upgrade,  $149;  color  option,  $149;  color 
ribbon,  $49;  pedestal,  $165. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  7 x 24  x 23  inches. 
Weight;  33  lbs. 

Emulations:  CI-DTP,  DEC  series, 
Epson  FX,  IBM  Proprinter,  Printronix 
P6000. 

CIE  CI-500 

List  Price:  $5,895;  QMS  Magnum 
emulation,  $1 ,200;  soundproofing 
cabinet,  $1 ,200;  zero-inch  tear-off 
access  cover,  $175;  coaxial  and 
twinaxial  interfaces,  $1 ,200  each. 
Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD);  13  x 28  x 20 
inches  (with  stand). 

Weight:  110  lbs.  (with  stand). 
Emulations:  CI-DTP,  CI-400/800,  IBM 
Proprinter,  Printronix  P6000. 
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CITIZEN  AMERICA  CORP. 

Citizen  200GX  Fifteen 
Citizen  GSX-130 
Citizen  GSX-140  Plus 
Citizen  GSX-145 
Citizen  PN48 

by  Winn  L.  Rosch 

It  makes  sense  that  Citizen  America 
Corp.  was  at  one  time  a subsidiary  of 
Japan’s  Citizen  Watch  Co.  Like  high- 
quality,  jewel-movement  watches,  the 
primers  in  Citizen's  new  line  of  dot  matrix 
machines  rely  on  precision  for  their  mar- 
ket edge.  They  do  exacting  work,  produc- 
ing superb  graphics  output  within  the 
limits  of  their  technology.  The  Five- 
member  1991  collection  improves  on 
previous  Citizen  printers,  filling  in  gaps  in 
a wide  dot  matrix  product  line  (with  the 
$499  9-pin  wide-carriage  200GX  Fifteen, 
the  $399  24-pin  narrow-carriage  GSX- 
130,  the  $499  24-pin  narrow-carriage 
GSX- 1 40  Plus,  and  the  $649  24-pin  wide- 
carriage  GSX-145)  and  also  adding  a 
delightful  alternative  for  the  laptop  com- 
puter (with  the  2-pound  laser-quality 
$469  PN48). 
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DESKTOP  SIMILARITIES 

Despite  their  variations  in  speed,  quality, 
and  cost,  the  four  desktop  Citizen  printers 
(the  $499  200GX  Fifteen,  the  $399  GSX- 
130,  the  $499  GSX-140  Plus,  and  the 
$649  GSX-145)  all  share  the  same  basic 
mechanism:  a traditional  belt-driven  de- 
sign with  a tiny  printhead  (about  1.5  inches 
square)  driven  by  substantive  cogged  belts 
across  the  guidance  of  a heavy  chromed 
tube.  Also  common  to  all  four  Citizen 
desktop  printers  is  the  ability  to  add  color 
with  the  addition  of  an  inexpensive  “Color 
on  Command”  kit  ($59  for  narrow-car- 
riage and  $79  for  wide-carriage  models). 
The  same  hardware  fits  all  Citizen  desk- 
top printers  and  works  by  simply  adding  a 
means  of  shifting  among  four  ribbon  hues. 
When  printing  graphics,  each  printer 
produced  output  much  faster  in  Epson 
emulations  than  IBM  mode,  thanks  to 
excess  printhead  motion  in  the  latter. 

Each  model’s  printhead  chamber  is 
lidded  by  a double-hinged  plastic  cover, 
which  serves  the  twin  purposes  of  keep- 
ing noise  inside  and  directing  paper  along 
the  correct  path.  Unfortunately,  the  pieces 
don’t  seem  to  fit  together  very  well  at 
times,  and  they  come  apart  too  easily. 

The  basic  Citizen  paper-handling 
scheme  is  pressure-feed  based  on  a con- 
ventional large  mbber  platen  roller,  which 
is  connected  to  a hefty  knob  on  the  right 
side  of  the  case  for  manual  paper  position- 
ing. Single  sheets  feed  conventionally 
through  to  the  top,  typewriter-style,  or 


automatically  through  an  optional  100- 
sheet  single-bin  cut-sheet  feeder,  which 
lists  for  $239  for  wide-carriage  mecha- 
nisms and  $ 1 69  for  narrow  carriages. 

For  continuous-form  paper,  the  Citi- 
zen mechanism  gives  you  two  alterna- 
tives: rear  or  bottom  feed,  thanks  to  a 
dual-purpose  tractor.  Press  two  tabs  on 
the  tractor  in  its  default  internal  push 
position  and  it  lifts  out,  allowing  you  to 
install  it  as  a pull  tractor  on  top  of  the 
platen.  You  will  probably  prefer  the  for- 
mer arrangement  because  it  allows  the 
Citizen  mechanism  to  park  the  continuous 
paper  on  command,  so  you  can  load  indi- 
vidual sheets  or  envelopes  without  mess- 
ing with  the  tractors. 

All  the  desktop  Citizen  printers  also 
share  the  same  basic  cable  layout  with  a 
nonremovable  grounded  (three-wire) 
power  cable  on  the  left,  near  the  power 
switch  at  the  case’s  rear  left  comer.  The 
signal  cable  plugs  into  the  Centronics- 
style  connector  of  the  standard-equipment 
parallel  port  on  the  right.  A snap-in  mod- 
ule adds  an  optional  serial  port  capable  of 
communicating  at  data  rates  up  to  9,600 
bits  per  second. 

THE  200GX  FIFTEEN  AND  THE  GSX-130 

The  lower-end  $499  9-pin  wide-carriage 
200GX  Fifteen  and  $399  24-pin  narrow- 
carriage  GSX-130  are  differentiated  not 
only  by  lower  prices  but  also  by  a clever 
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two-stage  mechanical  menu  system.  Four 
push  buttons  (flush  switches  on  the  200GX 
Fifteen,  raised  tabs  on  the  GSX- 1 30)  each 
perform  four  functions  because  of  a slid- 
ing menu  tab  that  alters  the  labels  of  each 
key.  In  one  position,  for  example,  the  four 
buttons  work  the  standard  control  func- 
tions (form-feed,  on-line,  and  so  on),  and 
in  another  position  they  allow  you  to 
select  the  font  or  pitch.  The  plain-English 
legends  and  logical  grouping  of  these 
controls  make  them  intuitive  and  easy 
to  use.  On  these  printers,  the  16  push- 
button functions  are  complemented  by 
setup  DIP  switches,  hidden  near  the  paral- 
lel port,  for  making  such  “set-once” 
adjustments  as  serial-port  parameters  and 
emulations. 

As  far  as  typefaces  go,  the  200GX 
Fifteen  adds  only  draft  and  high-speed 
draft  to  the  expected  Courier,  sans  serif, 
and  Times  Roman  fonts.  The  GSX-130 
adds  Prestige.  On  PC  Magazine  Labs’  text 
speed  test,  the  200GX  Fifteen  managed 
100  cps  in  its  IBM  Proprinter  draft  mode 
(although  it  has  a slightly  faster  high- 
speed draft  mode)  and  only  29  cps  in 
letter-quality  mode.  The  GSX-130  man- 
aged 127  cps  in  its  IBM  Proprinter  draft 
mode  and  moved  along  nicely  at  55  cps  in 
LQ  mode,  thanks  to  its  24  wires. 

In  graphics  mode,  the  Citizens’  IBM 
emulation  proved  substantially  slower 
than  their  Epson  emulation:  TTie  print- 
head  would  move  several  inches  and  then 
back  up  before  continuing.  Since  there 
was  no  qualitative  difference  between  the 
two  emulations,  you  will  want  to  make  the 
Citizen  machines  think  they  came  from 
Epson. 

THE  GSX-140  PLUS  AND  THE  GSX-145 

The  $499  24-pin  narrow-carriage  GSX- 
140  Plus  and  $649  24-pin  wide-carriage 
GSX-145  use  Citizen's  more-advanced 
controls:  an  electronic  menu  system  based 
on  an  eight-  by  two-character  LCD.  Once 
you  get  the  hang  of  it,  the  controls  are 
easy  to  manipulate.  Citizen  allows  four 
macro  menu  settings,  which  essentially 
allow  you  to  define  four  completely  dif- 
ferent printers  (each  with  its  own  emula- 
tion, type  pitch,  font,  and  page  layout); 
each  is  selectable  as  a single  menu 
choice.  Because  the  printers’  default  set- 
tings are  adjusted  as  a macro,  setup  is  a bit 
more  complex  than  that  of  other  printers 
that  remember  everything  automatically. 
But  the  virtue  of  flexibility  should  out- 
weigh the  bother  for  most  people. 

In  terms  of  on-paper  work,  these  24- 
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Why  Is  Northgate  Going  Public 
With  Confidential  Information? 


CIRCLE  194  ON  READER  SERVICE  CARD 
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Take  a behind-the-scenes  look 
at  Northgate  quality. 

It’s  no  secret  that  Northgate  makes  some  of 
today’s  finest  computer  systems.  A room  full 
of  awards  from  major  industry  publications 
is  proof  of  that.  But  the  tour  you’re  about 
to  take  will  show  you  how  Northgate  achieved 
its  worldwide  reputation  for  quality. 

The  reason  we’re  “going  public”  with  this 
information  is  simple  People  who  already  own 
a Northgate  system  know  from  experience 
that  we  make  no  compromises  on  quality.  Now 
we  want  the  rest  of  the  world  to  know  about 
the  qualities  that  made  Northgate  a leading 
direct  marketer  of  high-quality  systems. 

Complete  line  of  systems. 

• Latest  technology.  The  Northgate  systems  you 
buy  today  won’t  become  obsolete  tomorrow. 


• Complete  product  line  From  lightweight 
notebooks  to  giant  network  file  servers, 
Northgate  makes  a complete  range  of 
computers  to  handle  every  business 
application.  Our  newest  products  include 
low-priced  386SX”  386 and  486 “systems. 

• Award-winning  performance  Our  most 
recent  triumphs  include  InfoWorid  and  BYTE 
magazines’  “Desktop  Computer  of  the  Year” 
awards.  Seven  PC  Magazine  Editors’  Choice 
awards,  eight  Computer  Shopper  Best 

Buy  and  three  other  InfoWorid  recogni- 
tions are  added  proof  of  Northgate  quality. 

• Customized,  ready-to-run  systems. 
Northgate  custom  configures  every  system 
to  meet  your  specific  requirements.  We’ll 
even  rack  mount  or  hard  case  your  systems. 

• Finest  components.  We  test  and  use  compo- 
nents from  only  the  best  manufacturers  to 
ensure  peak  performance  and  reliability. 


■ Flawless  software  compatibility.  Our  systems 
are  fully  compatible  with  MS-DOSf  OS/2* 
Novell®  and  other  operating  systems. 


• Product  testing  and  bum-in  ensures  your 
system  will  work  perfectly  from  day  one 

• All  systems  are  FCC  Class  B Certified  for 
home  and  office  use 


Network  solutions. 


• Northgate  LAN  specialists  are 
uniquely  qualified  to  con- 
figure and  install  high  quality 
products  that  provide  a solid 
foundation  for  networking 


■v 

Novell 

Gold 

Authorized 

Reseller 


• Novell  Certified  Gold  Dealer  We  certify 
and  test  all  products  to  work  perfectly 
with  Novell  as  well  as  OS/2,  SCO/UNIX® 
and  Banyan®  Vines.  And  our  staff  of  Certified 
NetWare®  Engineers  will  help  keep  your 
LAN  operating  at  peak  efficiency. 
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Customer  service  and  support 

ensures  your  complete  satisfaction. 

• 24-hour  toll-free  technical  support  365  days 
a year  for  as  long  as  you  own  your  system. 

• Free  year  of  on-site  service  provided  by 
NCR.®  Your  complete  satisfaction  is  our 
commitment  If  necessary,  well  even  send  a 
skilled  technician  to  your  home  or  office 

• Free  overnight  shipment  of  replacement 
parts  to  minimize  computer  downtime 

• 30-day  money-back  guarantee  safeguards 
your  purchase  decision. 

• Full  parts  and  labor  warranties  — 1 year  on 
systems,  5 years  on  keyboards. 


Affordable  quality  Is  yours 
with  Northgate. 

• Low  Factory-Direct  Prices. 

• GSA/Govemment  and  VAR  discounts. 

• Leasing  plans  with  low  monthly  install- 
ments and  flexible  terms  up  to  five  years. 

• 100%  financing  with  Northgate’s  Big  ‘N’  Card. 
We  can  usually  set  up  your  account  the 
same  day  you  call. 


Our  promise: 
no  compromises. 

As  you’re  about  to  see  our  reputation  for  quality 
is  built  on  a solid  foundation  of  superior 
design,  engineering,  manufacturing  and  service 

Tum  the  page  to  begin  your  tour 
of  Northgate. 


• Customized  service  and  support  plans  for 
corporate  customers.  Whatever  you  need  in 
the  way  of  service  Northgate  delivers.  We 
offer  a variety  of  customized  service  options 
including  disaster  recovery  planning 


• Other  convenient  payment  options 
include  MasterCard,  VISA,  American 
Express  and  Discover  cards,  wire  transfers, 
personal  and  corporate  checks,  Corporate 
Purchase  Orders  and  C.O.D. 


CALL  TOLL-FREE  800-828-6125 
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“Smart  Tools  For  Business'* " 

7075  Flying  Cloud  Drive.  Eden  Prairie.  MN  55344 
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Quality  Through  Engineering 


Manufacturing  high  "performance,  equality 
systems  takes  more  than  just  a top-notch 
Research  and  Development  team.  It  requires 
a strategic  alliance  with  the  industry's  premier 
component  vendors.  To  meet  our  rigid  stand- 
ards, Northgate  engineers  work  in  tandem 
with  our  suppliers  to  design  a full  range 
of  components.  Then,  they  test  hundreds 
of  configurations  to  find  the  optimum 
combination  of  performance  and  reliability. 


Throughout  the  entire  vendor  relationship 
Northgate  uses  sophisticated  failure  analysis 
techniques  (including  microphotography) 
and  statistical  process  control  methods  to 
ensure  our  suppliers  consistently  produce 
high  quality  componentry. 


Northgate  386SX  ‘/16  or  20  Northgate  386DX/25  or  33 


Northgate  486DX/33 


• Intel®  80386SX/16  or 
20  MHz  Processor 

• 1MB  RAM  (Expands  to  16MB) 

• 52MB  IDE  Hard  Drive  with 
17  ms  Seek  Time 

• Five-Bay  Case;  Three  5.25' 
and  Two  15' Bays 

• Six  16-Bit  Expansion  Card 
Slots 


•Choice  of  12MB  525’ or 
1,44MB  3.5'  Floppy  Drive 

• Exclusive  OmniKey*  Keyboard 

• VGA  800  x 600  Card  and 
Color  Monitor 

• MS-DOS  3J,  4.01  or  5 

• FCC  Class  B Certified 


• Intel  80386DX/  25  or  33  MHz 
Processor 

• 2MB  RAM  (Expands  to  31MB) 

• 52MB  IDE  Hard  Drive  with 
17  ms  Seek  Time 

•64K  Cache 

• Choice  of  12MB  5.25' or 
1.44MB  3 5' Floppy  Drive 

• Six  16-Bit  and  Two  8-Bit 
Expansion  Card  Slots 


• Five-Bay  Case,  Three  525' 
and  Two  3.5'  Bays 

• Exclusive  OmniKc)'  Keyboard 

• VGA  800x600  Card  and 
Color  Monitor 

• Microsoft®  Windows’"  3.0 
and  Mouse 

• MS-DOS  n 401  or  5 

• FCC  Class  B Certified 


• Intel  486DX/33  MHz 
Processor 

• 4MB  RAM  (Expands  to  32MB) 

• 52MB  IDE  Hard  Drive  with 
17  ms  Seek  Time 

•64K  Cache 

• Choice  of  12MB  525*  or 
1.44MB  35' Floppy  Drive 

• Six  16-Bit  and  Two  8-Btt 
Expansion  Card  Slots 


• Five-Bay  Case.  Three  5.25' 
and  Two  3.5' Bays 

• Exclusive  OmniKe)’  Keyboard 

• VGA  800  x 600  Card  and 
Color  Monitor 

• Microsoft  Windows  3.0 
and  Mouse 

• MS-DOS  33, 4.01  or  5 

• FCC  Class  B Certified 


$15997$I69900 


$20997$2I9900 


$2899°° 
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Once  our  components  meet  our  highest 
expectations,  a different  set  of  engineers  takes 
the  helm.  System  configurations  are  set  up 
on  our  own  LAN  test  bed  and  undergo  a 
grueling  month-long  battery  of  tests.  We  check 
hundreds  of  business  software  packages 
to  ensure  our  systems  run  applications 
under  MS-DOS®  OS/2®  Novell®  SCO/UNIX® 
Banyan®  and  other  operating  systems. 

Through  this  process,  Northgate  has  earned 
an  industry-wide  reputation  for  flawless 
compatibility.  Be  assured  that  when  you 
purchase  Northgate  systems,  you’re  getting 
compatibility  you  can  rely  on. 


CALL  TOLL-FREE  800-828-6125 


Quality  Through  Compatibility 
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Northgate  Slimline  SP™ 386/25  or  33 


• Intel  80386DX/25  or  33  MHz 
Processor  on  Power  Module 

• Fast,  Affordable  Upgrades  - 
Simply  Replace  Power  Module 

• 4MB  RAM  (Expands  to  32MB) 

• 52MB  IDE  Hard  Drive  with 
17  ms  Seek  Time 

• 64K  Cache  Memory 

• Continuous  Edge  Graphics  Chip 

$2999°7$309900 


• 12MB  5.25' and  1.44MB  3.5' 
Floppy  Drives 

• Exclusive  OmniKey  Keyboard 
•VGA  1024x768  Color 

Monitor 

• Microsoft  Windows  3.0 
and  Mouse 

• MS-DOS  33. 4.01  or  5 

• FCC  Class  B Certified 


Northgate  Slimline  SP486SX/20 

• Imel  80486SX/20  MHi  • 1.2MB  5.25'and  1.44MB  3.5' 

Processor  on  Power  Module  Floppy  Drives 

• Fast,  Affordable  Upgrades  - • Exclusive  OmniKey  Keyboard 

Simply  RtplactPowrMcdult  . VGA  1024  x 768  Color 

• 4MB  RAM  (Expands  to  32MB)  Monitor 

• 52MB  IDE  Hard  Drive  with  • Microsoft  Windows  3.0 

17  ms  Seek  Time  and  Mouse 

• 64K  Cache  Memory  • MS-DOS  13. 4.01  or  5 

• Continuous  Edge  Graphics  Chip  • FCC  Class  B Certified 

$339900 
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Northgate  Slimline  SP486DX/33 


• Intel  80486DX/33  MHz 
Processor  on  Power  Module 

• Fast.  Affordable  Upgrades  - 
Simply  Replace  Power  Module 

• 4MB  RAM  (Expands  to  32MB) 

• 52MB  IDE  Hard  Drive  with 
17  ms  Seek  Time 

• 64K  Cache  Memory 

• Continuous  Edge  Graphics  Chip 

$3599°° 


• 12MB  5.25'  and  1.44MB  3.5' 
Floppy  Drives 

• Exclusive  OmniKey  Keyboard 
•VGA  1024x768  Color 

Monitor 

• Microsoft  Windows  3.0 
and  Mouse 

• MS-DOS  13. 401  or  5 

• FCC  Class  B Certified 
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Quality  Through  Manufacturing 


Northgate  has  studied  manufacturing  methods 
and  has  selected  a process  that  gives  the  greatest 
quality  and  productivity. 

Our  technicians  are  skilled  in  all  phases  of  man- 
ufacturing. Working  in  teams  of  four  they  bring 
the  elements  of  quality  together  with  craftsmanship 
that  knows  no  equal.  A detailed  system  of  checks 
and  balances  ensures  strict  adherence  to  our  rigid 
quality  control  standards.  When  all  is  complete, 
comprehensive  bum-in  and  final  testing  begin. 


Northgate  Elegance  Scalable  Processing  (SP)  Upgradable  Systems 


Northgate  Elegance  SP™  386/25  or  33 


• Intel  80386DX/25  or  33  MHz 
Processor  on  Power  Module 

• Fast,  Affordable  Upgrades  - 
Simply  Replace  Power  Module 

• 4MB  RAM  (Expands  to  32MB) 

• 106MB  IDE  Hard  Drive  with 
17  ms  Seek  Time 

• 64K  Cache  Memory 

• Desktop  Case 


• 1.2MB  5.25'  and  1.44MB  3.5' 
Floppy  Drives 

• Exclusive  OmmKe)'  Keyboard 

• VGA  1024x768  Card  and 
Color  Monitor 

• Microsoft  Windows  3.0 
and  Mouse 

• MS-DOS  13. 4.01  or  5 

• FCC  Class  B Certified 


Northgate  Elegance  SP486SX/20 


• Intel  80486SX/20  MHz 
Processor  on  Power  Module 

• Fast,  Affordable  Upgrades  - 
Simply  Replace  Power  Module 

• 4MB  RAM  (Expands  to  32MB) 

• 106MB  IDE  Hard  Drive  with 
17  ms  Seek  Time 

• 64K  Cache  Memory 

• Desktop  Case 


• 1.2MB  5.25'  and  144MB  35' 
Floppy  Drives 

• Exclusive  OmniKey  Keyboard 
•VGA  1024  x 768  Card  and 

Color  Monitor 

• Microsoft  Windows  30 
and  Mouse 

• MS-DOS  33,401  or  5 

• FCC  Class  B Certified 


Northgate  Elegance  SP486DX/33 


• Intel  80486DX/33  MHz 
Processor  on  Power  Module 

• Fast,  Affordable  Upgrades  - 
Simply  Replace  Power  Module 

• 4MB  RAM  (Expands  to  64MB) 

• 106MB  IDE  Hard  Drive  with 
17  ms  Seek  Time 

• 64K  Cache  Memory 

• Vertical  Power  Case 


• 12MB  5.25'  and  1.44MB  3.5* 
Floppy  Drives 

• Exclusive  OmniKe}'  Keyboard 

• VGA  1024  x 768  Card  and 
Color  Monitor 

• Microsoft  Windows  3.0 
and  Mouse 

•MS-DOS  33. 401  or  5 

• FCC  Class  B Certified 


$32997*3399“ 


$3699“ 


$3999“ 
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Northgate  backs  ever)’  system  with  an  award- 
winning package  of  service  and  support. 
Including  a 30-Day  Money-Back  Guarantee, 
full  parts  and  labor  warranties  (one  year 
on  systems,  five  years  on  keyboards)  and  free 
overnight  shipment  of  replacement  parts. 

You  also  get  toll-free  technical  support 
24  hours  a day,  seven  days  a week.  We  track 
every  detail  concerning  your  system, 
including  configuration,  |»|[  irn 
previous  questions  and  IfciniH 
correspondence  This  gives  our  staff 


mdence  This  gives  our  staff 
immediate  access  to  your  system's  history 
the  moment  you  call.  Should  you  require 
on-site  help  well  dispatch  a trained 
NCR®  technician  to  your  door.  This  service 
is  free  for  one  year. 


CALL  TOLL-FREE  800-828-6125 


Quality  Through  Service 


Northgate  Elegance  486/25  or  33  EISA  Northgate  SlimLire “ 386SX/20 


Northgate  OmniArray " 


• Intel  80486DX/25OI 33  MH: 
Processor 

• 4MB  RAM  (Expands  to  32MB) 

• 200MB  IDE  Hard  Drive  with 
15  ms  Seek  Time 

• 128K  Cache 
•EISA  Bus 

• 1.2MB  525*  and  1.44MB  3.5* 
Floppy  Drives 

$4599°y$559900 


•Vertical  Power  Case 

• Exclusive  OmniKq  Keyboard 

• VGA  1024  x 768  Card  and 
Color  Monitor 

• Microsoft  Windows  3.0 
and  Mouse 

• MS-DOS  IX  4.01  or  5 
•FCC  Class  B Certified 


• Intel  80386SX/20MH: 
Processor 

• 1MB  RAM  (Expands  to  5MB) 

• 40MB  Hard  Drive 

• 1.44MB  3.5*  Floppy  Drive 

• 84-Key  Keyboard  Emulating  101 

• 85'  LCD  Screen  Supports  32 
Shades  of  Gray.  VGA  640  x 480 

• 11.7' x 8.25' x 1.9';  6il  Lbs. 

$2799°° 


• AC  Adapter 

• Sucker'*  Software  (Provides 
up  to  80MB  of  Storage) 

• Magic  Cursor™  for 
Windows  or  No-Squint  11™ 
for  DOS 

•MS-DOS  4,01  or  5 

• FCC  Class  B Certified 


• RAID- 3 Parallel  Drive  Array 
with  1 1GB  to  4GB  Dau  Storage 

• Four  Dau  Dnves  with  51 2K 
Tout  Cache;  One  Redundant 
Drive  with  128K  Cache 

• Fast  SCSI  Engineering  Delivers 
lOMB/Second  Performance 

• ISA/EISA  SCSI  Adapter  for 
NetWare*  File  Servers 

Call  For  Pricing 


• Novell  Certified  (or  NetWare 
386  311 

• Failed  Drive  Supports  Keeps 
Unit  Operational  with  Single 
Drive  Failure.  Rebuilds  Dau 
on  Replacement  Drive 

• SCSI  Cable  and  Terminator 

• Vertical  Power  Case 
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Quality  Custom  Configurations 


r 


Northgate  custom  configures  every  system 
to  meet  your  most  demanding  needs.  We  offer 
a comprehensive  range  of  top  quality  com- 
ponents, giving  us  the  capability  of  tailoring 
a system  over  3,000,000  ways.  To  find 
out  which  is  best  for  you,  call  one  of  our 
Systems  Consultants  toll  fret 

Hard  Drives 

Options  include  IDE  hard  drives  with 
capacities  of  52MB,  100MB,  200MB  or  340MB. 
Also  available  are  ESDI  and  SCSI  hard  drives 
with  capacities  as  high  as  1.2GB.  Call  for 
other  drive  size  options. 

Memory  Expansion 

Northgate  systems  have  a variety  of  memory 
expansion  capabilities.  Our  Systems 
Consultants  can  help  you  decide  how  much 
memory  you  need  for  both  current  and 
future  applications. 


Monitors 

Northgate  offers  12'  VGA  monochrome,  14' 
monochrome  (amber),  14'  VGA  monochrome, 
14'  VGA  color,  16'  VGA  color  and  19'  VGA 
color  monitors.  Resolutions  include  640  x 
480, 800  x 600, 1024  x 768,  and  1280  x 1024. 
NEC  15'  17'  and  21'  flat-screen,  low- 
radiation  monitors  also  available 

Math  Coprocessors 

Speed  up  processor-intensive  business  applica- 
tions with  an  Intel  or  Weitek*  math  coprocessor 
A Northgate  Systems  Consultant  can  help 
you  select  the  right  one  for  your  system. 

Tape  Backups 

To  protect  your  valuable  data,  Northgate 
offers  an  array  of  high-speed  tape  backup 
devices.  Choose  internal  or  external  designs 
in  the  following  capacities:  40/120MB, 

80/ 304MB,  80MB,  150MB,  300MB  and  1.3GB. 

Communications 

Northgate  has  the  right  equipment  to  link 
your  system  to  other  computers  or  fax 
machines.  Products  include  internal  and 
external  MNP-5  modems  in  2400  and  9600 
baud  speeds.  Also  available  is  Northgate 
Faxlt  for  Windows,  a revolutionary  fix 
card  designed  to  work  from  within  your 
Microsoft  Windows  applications. 

Printers 

The  best  thing  to  have  beside  your  computer 
is  a printer  from  Northgate  Printer  options 
include  low-cost  9-pin  and  24-pin  dot  matrix 
printers  as  well  as  laser  printers  and 
PostScript-compatible  laser  printers  for 
the  very  best  print  quality. 


Floppy  Drives 

Floppy  drive  options  include  5.25'  models 
in  360K  and  1.2MB  designs  and  3.5’  models 
with  capacities  of  720K  and  1.44MB. 

CD-ROM  &.  Other  Hardware 

We  can  also  configure  your  Northgate 
system  with  many  other  hardware  options, 
including  CD-ROM  drives, 
high  end  video  cards,  and 
I/O  cards.  Call  and  ask 
a Northgate  Systems 
Consultant  for 
the  latest  options 
and  prices. 


24  HOURS  EVERY  DAY  800*828-6125 

Major  corporations,  volume  purchasers  and  government 
agencies  call  National  Business  Accounts:  800*545*6065 
Fax  your  order!  800-323*7182 
Notice  to  the  Hearing  Impaired:  Northgate  has  TDD 
capability.  Dial  800-535-0602. 

See  Us  At  Fall  Comdex,  Booth  #52286  At  The  Sands 
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"Smart  Tools  For  Business"" 

7075  Flying  Cloud  Drive.  Eden  Prairie.  Minnesota  55344 


Northgate  OmniKey  Keyboards  - Quality  Designs  No  System  Should  Be  Without! 
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• 12F-KeysOnTop 

• Alps  Click/Tactile  Key  Switches 
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• Interchangeable  CTRL  ALT, 
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• Unmatched  IBM® 
Compatibility 
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• 12F-KeysOn  Left 

• Alps  Chck/Tactile  Key  Switches 

• Independent  Inverted 

T Cursor  Control  And  Numeric 
Keypads 

• Rate  Select  From  3-120  CPS 

S8900 


• Period/CommaLock 
Key  locks  out  < > Even 
When  Shifted 

• Interchangeable  CTRL  ALT, 
CAPS  LOCK  Keys 

■ Unmatched  IBM 
Compatibility 

• FCC  Class  B Certified 


Omn/Key/ ULTRA 

• 12F-KeysOnLeftAndTop 

• Alps  Click/lactile  Key  Switches 

• Independent  Inverted 
T Cursor  Control  And 
Numeric  Keypads 

• Rate  Select  From  3-120  CPS 
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• Period/CommaLock 
Key  Locks  out  < > Even 
when  Shifted 

• Interchangeable  CTRL  ALT, 
CAPS  LOCK  Keys 

• Unmatched  IBM 
Compatibility 

• FCC  Class  B Certified 
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pin  machines  are  limited  for  the  most  part 
by  the  fuzziness  of  the  fabric  ribbons  in 
their  harmonica-style  cartridges.  Text 
output  meets  today’s  definition  of  dot 
matrix  near-letter  quality  by  at  least 
equalling  typewriters  of  days  gone  by.  On 
PC  Magazine  Labs’  text  speed  test,  the 
GSX-140  Plus  beat  all  the  other  Citizens 
by  achieving  1 12  cps  in  IBM  Proprinter 
draft  mode,  while  producing  53  cps  in  its 
LQ  mode.  The  GSX-145  managed  only 
100  cps  in  its  IBM  Proprinter  draft  mode 
(though  like  the  GSX-140  Plus,  it  has  a 
slightly  faster  high-speed  draft  mode)  and 
48  cps  in  LQ  mode.  The  GSX-145  con- 
tains the  traditional  Courier,  sans  serif, 
and  Times  Roman,  and  it  also  adds  Pres- 
tige; the  GSX-140  Plus  throws  in  Orator 
and  script  as  well. 

In  printing  graphics,  output  was  good 
but  still  showed  its  dot  matrix  origins. 
Sometimes  (and  this  applies  to  all  four 
Citizen  desktop  machines)  the  paper  feed- 
ing was  a bit  generous,  resulting  in  slight 
gaps:  Thin  lines  of  white  showed  between 
printhead  passes  on  dark  backgrounds. 

THE  TINY  CITIZEN  PN48 

Citizen  calls  its  remarkable  $469  PN48  a 
“notebook"  printer  because  it  is  designed 
to  accompany  notebook  and  laptop  com- 
puters, not  because  it  looks  like  one. 


rinters 
DOT  MATRIX 


Weighing  2 pounds  without  its  half-pound 
nickel  cadmium  battery  installed  and 
measuring  2 by  1 2 by  4 inches,  this  printer 
is  about  the  size  of  a carton  of  cigarettes, 
easily  able  to  fit  at  the  bottom  of  anyone’s 
attache  case  along  with  extra  work  and  a 
laptop  PC. 

Portable  printers  may  be  nothing  new, 
but  the  print  quality  the  PN48  offers  is. 
Rightly  claimed  by  Citizen  to  be  laser- 
quality,  the  PN48  delivers  a resolution  of 
360  dots  per  inch  that  fully  lives  up  to  the 
company’s  boast.  Using  thermal  fusion 
technology,  it  prints  absolutely  black 
blacks  on  plain  paper  by  using  the  heat  of 
its  48-element  printhead  to  melt  special 
inks  in  place  from  single-strike  or  multi- 
strike ribbons. 

Certainly  the  PN48  makes  compro- 
mises. It  is  not  particularly  fast,  scoring  a 
mediocre  0.5  graphics  pages  per  minute 
under  its  IBM  Proprinter  emulation  on  PC 
Magazine  Labs'  graphics  speed  test,  and  it 
scored  a dismal  24  characters  per  second 
on  the  standard  text  speed  test.  Draft  and 
top-quality  printing  run  at  the  same  speed. 

Another  compromise  is  ribbon  life — 
a claimed  20  to  25  pages  with  the  single- 
strike ribbon  and  50  to  70  pages  with  the 
ASCII  ribbon,  which  we  confirmed  dur- 


ing testing.  (Then  again,  the  single-strike 
ribbon  lasts  for  almost  exactly  one  bat- 
tery charge,  which  is  rated  at  25  pages.) 
The  PN48’s  paper  handling  gives  you  but 
one  choice,  friction  feed,  although  you 
can  feed  paper  from  the  bottom  or  back 
of  the  printer.  The  single-choice  mecha- 
nism will  handle  paper  widths  up  to  10 
inches  on  28-pound  stock.  Its  thermal- 
based  mechanism  will  not.  however, 
make  carbon  copies.  It  emulates  Epson 
LQ  and  IBM  24-pin  printers  (HP  PCL 
would  be  a welcome  addition)  and  comes 
with  two  built-in  fonts.  Courier  and  Times 
Roman,  in  sizes  from  2.8  to  20  characters 
per  inch. 

The  PN48’s  control  panel,  located  at 
the  front  right  comer,  includes  a rudi- 
mentary menu  system  that  uses  a single- 
character LED  and  three  push  buttons. 
Instructions  for  using  the  system  are  sum- 
marized under  the  hinged  cover.  A DIP 
switch  hidden  inside  is  used  primarily  for 
initial  setup,  such  as  setting  print  emula- 
tions. In  addition,  the  PN48  has  a 
thumbwheel  for  setting  the  darkness  of  its 
printing,  along  with  an  on/off  switch  and 
an  LED  on  the  control  panel  that  indicates 
battery  life. 

The  PN48  uses  a miniature  Centronics 
connection  for  its  parallel  input;  a match- 
ing 18-inch  cable  terminates  in  an  IBM- 
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style  25-pin  D-shell  connector  and  is  in- 
cluded with  the  printer.  This  seems  a nifty 
solution  until  you  lose  the  cable,  at  which 
point  it  will  cost  you  $42  to  order  another 
from  Citizen. 

The  PN48  comes  with  a narrow  spiral- 
bound  pamphlet  that  includes  enough 
information  for  getting  the  printer  run- 
ning, but  reference  information  (such  as 
programming  the  typeface  selection)  is 
included  in  a hypertext-style  program  on 
a 3.5-inch  floppy  disk.  There  is  also  a nifty 
Professional  Package  ($549)  that  includes 
a battery,  two  ribbon  cartridges,  and  a 
carrying  case. 

The  desktop  impact  printers  are  all 
covered  by  Citizen’s  two-year  parts-and- 
labor  warranty.  The  PN48  carries  a stan- 
dard one-year  parts-and-labor  deal,  but 
for  $ 1 9.95  you  can  enroll  in  the  Executive 
Plan,  which  will  get  you  a replacement 
unit  within  24  hours  anywhere  in  the 
continental  United  States  and  Canada  for 
one  year.  Raising  that  to  $69.95  gets  you 
the  Extended  Executive  plan,  which  lasts 
for  two  years. 

Citizen’s  impact  dot  matrix  machines 
are  competitive  in  features,  performance, 
and  price;  they  are  worth  looking  at  if  you 
are  in  that  market.  The  PN48  is  a design 
star  and  may  be  the  most  perfect  laptop 
printer  yet. 
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Citizen  America  Corp.,  2450  Broadway, 
#600,  P.O.  Box  4003,  Santa  Monica,  CA 
90411-4003:213-453-0614. 

Citizen  200GX  Fifteen 
List  Price:  $499;  100-sheet  cut-sheet 
feeder,  $239;  color  option,  $79;  serial 
interface,  $49. 

Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD);  5 x 23  x 13  inches. 
Weight:  17  lbs. 

Emulations:  Epson  FX,  IBM  Proprinter. 
Citizen  GSX-130 

List  Price:  $399;  32K  RAM  upgrade, 
$69;  100-sheet  cut-sheet  feeder,  $169; 
color  option,  $59;  serial  interface,  $49. 
Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  5x16x13  inches. 
Weight:  12  lbs. 

Emulations:  Citizen  GSX,  Epson  LQ, 
IBM  Proprinter. 

Citizen  GSX-140  Plus 
List  Price:  $499;  32K  RAM  upgrade, 
$69;  100-sheet  cut-sheet  feeder,  $169; 
color  option,  $59;  serial  interface,  $49. 
Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  5x16x13  inches. 
Weight:  12  lbs. 

Emulations:  Citizen  GSX,  Epson  LQ, 
IBM  Proprinter. 

Citizen  GSX-145 

List  Price:  $649;  32K  RAM  upgrade, 
$69;  100-sheet  cut-sheet  feeder,  $239; 
color  option,  $79;  serial  interface,  $49. 
Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  6 x 23  x 13  inches. 
Weight:  17  lbs. 

Emulations:  Citizen  GSX,  Epson  LQ, 
IBM  Proprinter. 
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Citizen  PN48 

List  Price:  For  standard  model,  with 
one  ribbon  cartridge  and  AC  adapter, 
$469;  Professional  Package  (with 
battery,  two  ribbon  cartridges,  carrying 
case),  $549;  extra  cable,  $42. 

Standard  Warranty:  One  year  on  parts 
and  labor;  one-year  Executive  Plan, 
$19.95;  two-year  Extended  Executive 
plan,  $69.95. 


Dimensions  (HWD):  2x12x4  inches. 
Weight:  2 lbs.  (without  battery);  3 lbs. 
(with  battery). 

Emulations:  Citizen  GSX,  Epson  LQ, 
IBM  Proprinter. 
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DATASOUTH  COMPUTER  CORP. 

Datasouth  Performax 
Datasouth  XL-300 

by  Kellyn  Betts 


Cresting  both  the  price  and  speed  wave 
for  desktop  dot  matrix  printers,  Data- 
south’s  $2,995  18-pin  Performax  and 
$ 1 ,595  9-pin  XL-300  are  a tough  and  rag- 
ged pair.  Mini-  and  mainframe-computer 
associations  aside,  their  function  for  PC 
users  is  to  chum  out  thick  multipart  forms 
and  long  reports  swiftly  and  continuously. 

For  14  years,  Datasouth  has  special- 
ized in  printers  that  are  sturdy,  robust 
machines  with  high  duty  cycles  and  thick- 
form  printing  abilities.  While  the  com- 
pany’s minicomputer  and  mainframe  ori- 
gins are  still  apparent  (besides  a DEC 
LA- 120  emulation,  these  printers  have 
coaxial  and  twinaxial  interface  options). 


Datasouth  Performax 


18-pin  scores 

In  Short:  Housed  in  a surprisingly  com- 
pact package,  the  $2,995  wide-carriage 
Datasouth  Performax  is  a heavy-duty 
ultrafast  18-pin  printer  with  comprehen- 
sive paper-handling  options. 
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Great  Output 


You  don't  have  to  go  overbudget  for 
brilliant  overheads,  or  come  up  with 
a lot  of  hard  cash  for  great  hardcopy. 

ColorMaster®  Plus  combines  100% 
PostScript  compatibility  with  300  dpi 
resolution  and  full  color  capabilities— 
yet  costs  less  than  any  other  thermal 
transfer  printer. 

ColorMaster  Plus  is  loaded  with 
other  high-end  features-like  color 
screening  capabilities  and  true  4-color 
printing  on  paper  or  transparencies. 

A ColorMaster  Plus  model  is  also 
available  with  built-in  DOS  drivers  for 
all  the  popular  presentation  graphics 
programs-like  Harvard  Graphics -and 


New  ColorMaster  Plus 


offers  Microsoft  Windows  compatibility 
using  Zenographics'  SuperPrint  driver. 

And  all  ColorMaster  Plus  models 
come  with  something  you  simply  can’t 
get  anywhere  else:  CalComp  product 


quality  and  long  term  commitment 
to  service,  support  and  supplies.  Our 

1-year  on-site  warranty  is  just 
one  example. 

Spend  a little  time  now  to  save  a lot 
more  money  later. 

Call  1-800-932-1212  for  more  infor- 
mation. In  Canada,  416-635-9010. 

Wfedrawon 

yourimaginatm 

^yCa/Comp 

A Lockheed  Company 


Phoenix  Page  Color  is  a trademark 
of  Phoenix  Technologies,  Ltd. 
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CalComp.  P.O.  Box  3250,  Anaheim.  Ca  92803.  01991  CalComp  Inc.  ColorMaster  Plus  and  We  draw  on  your  imagination  are 
trademarks  of  CalComp.  All  other  product  names,  logos,  trademarks  or  registered  trademarks  are  property  of  their  respective  manufacturers. 
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their  PC-compatible  emulations  (Epson 
and  IBM  Proprinter,  in  the  Performax’s 
case)  trumpet  the  company’s  desire  to 
broaden  its  appeal  to  users  of  PCs  linked 


by  networks  and  multiuser  Unix  systems. 

Datasouth’s  PC-oriented  line  includes 
a third  printer,  the  9-pin  XL-400.  All  three 
have  wide  carriages  and  are  sold  via  a 
two-tiered  distribution  channel  through 
which  end  users  may  be  able  to  find  the 
Performax  for  as  low  as  $2,200  and  the 
XL-300  for  a competitive  $1,250. 

THE  PERFORMAX 

When  the  Performax  is  in  its  fast-draft 
mode,  it  sounds  like  a washing  machine 
during  the  spin  cycle.  But  its  noisy  opera- 
tion is  compensated  for  by  excellent  per- 
formance. On  PC  Magazine  Labs’  text 


speed  test,  it  zoomed  along  at  207  charac- 
ters per  second  in  IBM  Proprinter  draft 
mode  (and  there  is 
also  a faster  high- 
speed draft  mode), 
the  continuous- 
form  paper  quaking 
as  it  was  pushed  past 
the  printhead  from 
the  straight  bottom- 
feed  paper  path. 

(The  push  mecha- 
nism is  unusual  for 
a printer  of  this  type; 
the  paper  is  tightly 
pressed  against  the 
aluminum  platen  by 
a pair  of  rubber- 
coated  metal  roll- 
ers.) The  Performax 
also  offers  two  let- 
ter-quality type- 
faces: Courier  at  10  characters  per  inch 
and  Prestige  at  12  cpi.  The  LQ  typefaces 
are  much  denser  than  draft,  and  when 
printing  in  Courier,  the  Performax  deliv- 
ered a speed  of  88  cps  in  the  IBM  Proprin- 
ter emulation. 

Considering  how  fast  it  operates  in 
draft  mode,  we  found  the  Performax  sur- 
prisingly small,  at  9 by  26  by  18  inches 
and  47  pounds.  Printers  with  similar  speeds 
and  duty  cycles  (its  printhead  alone  has  a 
rated  life  of  300  million  characters)  are 
usually  housed  in  monstrous  metal  cases 
to  muffle  their  sound  and  vibration.  You 
would  not  want  this  printer  on  your  desk, 
but  its  rated  62-dB  sound  level  is  low, 
given  its  throughput  level.  If  you  don’t 
mind  a speed  penalty,  you  can  reduce  the 
noise  to  a slightly  more  bearable  59  dB  by 
enabling  the  printer’s  quiet  mode. 

You  can  select  and  specify  a host  of 
other  options  through  the  Performax’s 
32-character  LCD  when  the  printer  is  in 
setup  mode.  Being  able  to  select  one  of 
four  emulations  is  just  the  tip  of  the  ice- 
berg. For  example,  you  can  specify  the 
vertical  pitch  for  printing  text,  from  1 to 
1 2 lines  per  inch,  and  even  the  distance  the 
printer  needs  to  move  continuous  forms 
so  you  can  tear  them  off  in  0.01-inch  in- 
crements. You  can  save  up  to  four  pro- 
files, each  with  different  values  for  40 
excruciatingly  detailed  user-selectable 
features.  After  configuration,  this  makes 
it  easy  to  use  one  printer  to  produce  inven- 
tory tickets  and  nine-part  invoice  forms. 

The  $3,295  version  we  tested  was 


outfitted  with  an  internal  cut-sheet  feeder. 
This  option  must  be  installed  at  the  fac- 
tory and  provides  the  printer  with  an  addi- 
tional door  for  single  sheets.  An  internal 


mechanism  grabs  the  paper  and  straight- 
ens it  out  as  it  feeds  toward  the  printhead. 
Both  paper  parking  and  cut-sheet  feeding 
are  executed  from  the  front  panel. 

THE  XL-300 

Compared  with  the  feature-laden  Perfor- 
max, the  Datasouth  XL-300  is  austere.  It 
has  but  one  nameless  resident  type  style, 
which  you  can  print  at  10  pitch  near- letter 
quality  and  a number  of  other  pitches  in 
draft.  Its  emulations  are  of  the  Datasouth 
DS-180,  the  old  DEC  LA- 120,  and  the 
Epson  FX. 

The  DS-180  emulation  is  the  key  to 
explaining  the  XL-300’s  peculiarities.  In 
reality,  the  XL-300  is  the  mechanical 
equivalent  of  the  seven-year-old  DS-180, 
which  was  long  the  mainstay  of  Data- 
south’s line.  The  new,  faster  printhead 
and  engine  are  the  most  important  differ- 
ences separating  the  XL-300  from  its 
predecessor.  While  the  unit  is  much  more 
programmable  than  many  other  printers, 
the  XL-300’s  three-character  LCD  shows 
only  numeric  codes,  which  require  you  to 
wade  through  an  erratic  and  laconic 
manual.  The  primer  was  not  able  to  gener- 
ate subscripts  or  superscripts  when  we 
tested  it  in  Epson  FX  mode,  though  it 
performed  adequately  on  our  text  speed 
test — 184  cps  in  draft  and  only  37  cps  in 
LQ  mode  under  the  Datasouth  XL- 180 
emulation.  Speed  is  not  the  reason  to 
purchase  this  printer,  however:  A high 
duty  cycle  and  rugged  construction  are  its 
most  compelling  features. 
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Statistical  Graphics  Software  Rrr 
Those  Of  ¥>u  Who  Majored  In  Statistics. 
And  Those  Of  ^uWho  Didrit. 


If  you  majored  in  statistics— heck,  if 
you  understood  statistics— one  look  at  the 
over  250  built-in  statistical  functions 
will  tell  you  that  STATGRAPHICS®  grad- 
uated summa  cum  laude.  If  you  don’t 
remember  the  first  thing  about  statistics, 
don’t  worry.  STATGRAPHICS  does.  And 
then  some. 

Whether  you  have  demographic 
information,  manufacturing  yields  or 
instrument  readings,  STATGRAPHICS 
can  quickly  digest  thousands  and  thou- 
sands of  numbeis  and  calculate  the 
key  points  you  need.  How  to  adjust 
insurance  rates  for  different  classes  of 
drivers  in  different  jurisdictions.  Where 
the  production  bottleneck  really  is. 
What  numbers  alone  won’t  tell  you, 
STATGRAPHICS  will.  And  then  sum  up 
the  information  in  one  of  over  50  types 
of  graphs  that,  in  the  words  of  PC  Magazine, 
“wul  knock  your  socks  off 


BY  THE  NUMBERS. 

If  you  remember  till  those  statistical  buzz- 
words, here  are  some  of  STATGRAPHICS': 


ANOVA,  regression  analysis,  multivari- 
ate and  nonparametric  techniques,  fore- 
casting and  time  series  analysis,  quality' 
control,  experimental  design  and  much 
more.  If  you  don’t  remember  any  of  those, 
here  are  some  others:  On-line  help, 


handy  reference  cards,  telephone  sup- 
port, training  and  consulting.  Along  with 
the  ability  to  import  files  from  Lotus,® 
dBASE®  .ASCII  or  DIF  formats.  And 
praise  from  all  the  major  magazines  for 
our  ease  of  use. 

KNOWLEDGE  IS  POWER 
POWER  IS  $995. 

(all  today  for  more  information  and  a 
free  demo  disk.  If  you’re  a statistician, 
you’re  really  going  to  like  it  If  you're  not 
a statistician,  you’re  going  to  love  it 


STATGRAPHICS 

In  Maryland,  (301)  984-5123.  Outside  The 
US.,  (301)  984-5412 

(800)  592-0050  Ext  200 


STSC,  Inc.  2115  East  Jefferson  Street,  Rockville,  MD  20852  • For  the  IBM  PC,  XT,  AT,  PS/2  and  true  compatibles.  STATGRAPHICS  is  a registered  trademark 
of  Statistical  Graphics  Corporation.  Other  trademarks  are  the  property  of  their  respective  owners.  International  prices  may  vary.  © 1991  STSC,  Inc 
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PERFORMANCE  TESTS:  9-PIN  DOT  MATRIX 


The  fastest  9-pin  entry  this  year  was  the  heavy-duty  Bull 
Compuprint  970.  It  won  first  place  on  the  text  and  graphics 
speed  tests.  The  IBM  4226  Printer  was  the  second-fastest  text 
performer  in  draft  mode,  while  the  Datasouth  Performax  placed 
second  on  graphics. 


WHAT  THE  NUMBERS  MEAN 

Of  the  9-  and  18-pin  dot  matrix 
printers,  the  fastest  performer  was 
the  18-pin  heavy-duty  Bull  Compu- 
print 970,  which  swept  away  the 
competition  at  284  characters  per 
second  In  draft  mode  and  131  cps 
In  letter-quality  mode.  It  also 
received  the  checkered  flag  in 
graphics  mode  by  printing  3.3 
graphics  pages  per  minute.  The 
IBM  4226  Printer  was  the  second- 
fastest  draft  printer,  at  229  cps.  It 
was  followed  by  the  221  -cps 
Seikosha  BP  5780. 

In  LQ  mode,  the  65-cps  IBM 
4226  Printer  and  the  69-cps 
Seikosha  BP  5780  were  above- 
average  performers,  but  they  fell 
relatively  far  behind  the  second- 
fastest  LQ  printer,  the  Genicom 
3840E,  which  produced  92  cps.  The 
interestingly  designed  Output 
DuraUne  (with  three  9-pln  print- 
heads)  was  strong  in  terms  of  draft 
printing  and  came  in  fourth. 
However,  the  DuraLine  was  not 
able  to  translate  its  multiple- 
printhead  speed  advantage  to  LQ 


and  graphics  printing. 

The  Datasouth  Performax  and  the 
Genicom  3840E  were  the  second- 
arid  third-fastest  graphics  printanjaia 
(behind  the  ever-speedy  Bull 
Compuprint  970),  at  2.6  gppm  and  ^ 
2.1  gppm,  respectively.  The  slowest 
printer  In  graphics  mode  was  the 
Brother  M-1309,  with  a throughput 
speed  of  0.7  gppm. 


V 


TEXT  SPEED  « / 


V 


ars  represent  better  performance.  ^ 


The  Text  Speed  test  measures 
the  time  it  takes  to  send  and 
print  one  copy  of  a two-page 
business  letter  with  1 -inch  mar- 
gins in  10-cpi  type.  The  test  is 
performed  twice,  once  in  draft 
mode  and  once  in  LQ  mode. 
Results  are  reported  in  charac- 
ters per  second. 

The  Graphics  Speed  test  mea- 
sures the  time  it  takes  to  send 
and  print  two  copies  of  a graph- 
ics image  created  by  using  Page- 
Maker and  Microsoft  Windows. 
Results  are  reported  in  graphics 
pages  per  minute. 
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PERFORMANCE  TESTS:  24-PIN  DOT  MATRIX 


WHAT  THE  NUMBERS  MEAN 
The  fastest  24-pin  dot  matrix  printer 
on  our  draft-speed  printing  test  was 
the  NEC  Plnwriter  P9300.  at  162 
characters  per  second,  with  the 
Fujitsu  DL3600  running  a fairly 
close  second,  at  1 54  cps.  The  23- 
cps  Seikosha  LT  20  was  the 
slowest  printer  in  draft  mode— only 
7 cps  faster  than  its  letter-quality 
mode  and  48  cps  slower  than  the 
Tandy  DMP  202,  the  second- 
slowest  24-pin  printer.  However,  the 
Seikosha  trades  speed  for  a laptop 
design.  Note  that  PC  Magazines 
Editors'  Choice  among  laptop 
printers,  the  Citizen  PN48, 
produces  only  LQ  output— an 
inherent  attribute  of  Its  thermal- 
fusion  printing  process. 

In  LQ  mode,  the  NEC  Pinwriter 
P9300  again  was  the  fastest 
printer— 1 2 cps  faster  than  the 
second-fastest  Epson  LQ-1 1 70  and 
LQ-870  (wide-  and  narrow-carriage 
versions  of  the  same  print  mecha- 
nism) and  13  cps  faster  than  the 
third-place  Fujitsu  DL3600.  The 
Seikosha  LT  20  again  was  the 
slowest,  printing  at  16  cps. 

Interestingly,  the  Epson 
LQ-870  and  LQ-1 1 70  were  the 
fastest  on  our  graphics  speed 
test,  at  3.0  and  2.9  graphics 
pages  per  minute,  re- 
spectively. 


The  two  Epsons  were  as  much 
as  twice  as  fast  as  the  rest  of 
the  competition,  which  com- 
prised the  1.9-gppm 
Citizen  GSX-140 
Plus,  the  1.8-gppm 
Citizen  GSX-145, 
and  the  1.6  -gppm 
Citizen  GSX-130. 

Oddly  enough,  the 
slowest  24-pin  dot 
matrix  printers  in 
graphics  mode  were 
the  NEC  Pinwriter 
P3200  and  P3300,  at 
0.3  gppm,  and  the 
NEC  Pinwriter  P9300 
and  Seikosha  LT  20 
at  0.4  gppm. 


The  fastest  24-pin  text  printer  in 
draft  and  LQ  modes  was  the 
NEC  Pinwriter  P9300.  But 
despite  this  favorable  perfor- 
mance, the  P9300  came  in  near 
the  bottom  on  graphics  printing; 
the  Epson  LQ-870  and  LQ-1 170 
were  the  fastest  by  a large 
margin. 


m 
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TEXT  SPEED 


The  Text  Speed  test  mea- 
sures the  time  it  takes  to 
send  and  print  one  copy  of  a 
two-page  business  letter  with 
1 -inch  margins  in  1 0-cpi  type. 
The  test  is  performed  twice, 
once  in  draft  mode  and  once 
in  LQ  mode.  Results  are  re- 
ported in  characters  per  sec- 
ond. 

The  Graphics  Speed  test 
measures  the  time  it  takes  to 
send  and  print  two  copies  of  a 
graphics  image  created  by 
using  PageMaker  and  Micro- 
soft Windows.  Results  are 
reported  in  graphics  pages  per 
minute. 


Taller  bars  represent  better  performance. 
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PERFORMANCE  TESTS:  LINE  PRINTERS 


The  Mannesman!)  Tally 
MT661  tallied  up  two 
first-place  line-printer 
trophies  for  draft  and 
letter-quality  text  print- 
ing, but  It  came  in  sec- 
ond on  the  graphics 
speed  test,  right  behind 
the  Printronix  P3420. 


WHAT  THE  NUMBERS  MEAN 

With  the  tour  line  printers  we  tested, 
performance  was  keyed  to  the 
number  of  printhead  pins  or  ham- 
mers The  66-pin  Mannesmann  Tally 
MT661  was  the  fastest  impact 
printer  we  saw,  running  at  674  lines 
per  minute  in  draft  mode.  The  9-pin 
CIE  CI-500  ran  a distant  second,  at 
370  Ipm  (or  304  Ipm  slower  than  the 
MT661 ).  followed  by  the  349-lpm 
CIE  CI-250  LXP.  The  34-pln 
Printronix  P3420  was  a disappoint- 
ment, at  only  290  Ipm. 

In  letter-quality  mode,  the  Man- 
nesmann Tally  MT661,  at  327 
Ipm.  was  again  the  fastest 
impact  printer.  The 
Printronix  P3240  was  a 
distant  second,  at  1 76 
ipm.  and  was  actually 
slower  than  the  18-pin 
Bull  Compuprint  970.  In 
graphics  mode, 
however,  the  Printronix 
P3420  was  fastest  at 
producing  our  graphics 
image,  printing  4.9 
gppm,  while  the  Mannes- 
mann Tally  MT661 
turned  in  a score  of  3.5 
gppm.  The  CIE  CI-250 
LXP  and  CI-500 
produced  2.9  gppm  and 
2.1  gppm.  respectively — 
slow  when  compared 
with  the  Mar,.iesmann 
Tally  and  Printronix  m/ 

printers,  but  still  faster 
than  most  impact  printers  so  / 

n this  roundup.  ^ ^ 


TEXT  SPEED 
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The  Text  Speed  test  mea- 
sures the  time  it  takes  to 
send  and  print  ten  copies 
of  a two-page  business  let- 
ter with  1 -inch  margins  in 
1 0-cpi  type.  The  test  is  per- 
formed twice,  once  in  draft 
mode  and  once  in  LQ 
mode.  Results  are  reported 
in  characters  per  second. 

The  Graphics  Speed  test 
measures  the  time  it  takes 
to  send  and  print  two  cop- 
ies of  a graphics  image 
created  by  using  Page- 
Maker and  Microsoft  Win- 
dows. Results  are  report- 
ed in  graphics  pages  per 
minute. 


Taller  bars  represent  better  performance. 
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MODEM 


If  you  call  now,  you'll  get  a free 
2400  Baud  Modem  with  any  desktop 
system.  And  it  includes  the  features,  per- 
formance, better  service  and  lower  prices 
you've  come  to  expect  from  Standard. 


▼ 4MB  of  RAM  expandable  to  64MB  on-board. 

▼ 64KB  of  ache,  expandable  to  256KB. 

▼ 1 024  X 768  SVGA  with  IMBRAM. 

▼ 14*  Non-interlaced  SVGA  color  monitor. 

▼ < I Sms  IDE  Hard  Drive 

-386/33: 1 30MB  with  64KB  cache  buffer. 
-486/33: 2 1 0MB  with  32KB  cache  buffer. 

▼ 1 ,44MB  3i' and  1.2MB  5. 25' 
genuine  TEAC  floppy  drives. 

▼ I paalet 2 serial, and  I gmepott 

▼ High  resolution  mouse. 

▼ MS-DOS  5.0  aid  Microsoft  Windows  3.0. 

T FREE!  2400  Baud  Internal  Modem. 

386*33  $1995 
486*33  $2695 


We  set  the  standard. 

▼ 2 year  parts  and  labor  warranty 

▼ I year  TRW  on-site  service* 

▼ 30-day  money  back  guarantee 
v Lifetime  toll-free  teen  support 

▼ Express  parts  replacement 
v No  surenam  for  credit  cards 

▼ Company  RO.s  accepted 
v Leasing  program  available 
v APO/FPO  orders  welcome 

▼ NetWare  Engineers  on  staff 

SBTOfiM 

COMPUTER 

1 2803  Schabarum  Avenue,  IrwindaJe,  CA  91 706 
Phone  8 1 8-337-77 1 1 Fax:  8 1 8-MO- 292* 

HoureM-F  7am -6pm,  Sat.  I Oam -3pm 


POWER  WINDOWS 


WHY  SETTLE  FORA 
CONVENTIONAL  SYSTEM 
WHEN  YOU  CAN  GET 
A TRUE  WINDOWS 
WORKSTATION  FOR  THE 
SAME  PRICE! 


Standard 

Dell 

Zeos 

Northgate 
386/3  J Elegance  SP 

386/33 

333D 

386/33 

Video  System 

Windows  Graphics  Accelerator 
IMB  VRAM  ond  5 12K  DRAM 

Basic  SVGA 
1 MB  DRAM 

Basic  SVGA 
IMB  DRAM 

Bask  SVGA 
IMB  DRAM 

Monitor 

1 5"  Flat  Screen 

14" 

14’ 

14" 

HDD 

2 10  MB  (w/accelerator) 

80MB 

210MB 

106MB 

Memory 

8MB 

2MB 

8MB 

4MB 

FAX  Modem 

Yes 

No 

No 

No 

Price 

$3195 

$3799 

$3295 

$3399 

FOR  ABOUT  $3200,  YOU  CAN  BUY  A CONVENTIONAL  386/33  SYSTEM  - OR  OUR  386/33  WINDOWS  WORKSTATION.* 


Introducing  Power 
Windows  from 
Standard  Computer. 

For  what  you'd  pay  for  a conventional 
386/33,  now  you  can  own  one  of  the  new 
386/33  Windows  Workstations  from 
Standard  Computer.  It’s  the  first  and  only 
complete  hardware  solution  for  Windows 
users.  We  give  you  a lot  more  of  what  you 
really  need.  More  Video.  More  Memory. 
More  Monitor.  More  Workstation.  More 
of  what  you  really  need  to  make  Windows 
really  run.  Without  having  to  pay  a penny 


We  just  broke 
the  speed  limit. 

Our  new  Windows 
Workstations  combine  a 1 5" 
color  monitor,  Windows  accelerator  card 
and  superior  disk  cache  software  for 
blazing  speed,  just  how  fast?  How  about 
video  speed  24x  faster  than  SVGA  and  2-Sx 
foster  than  most  other  co-processed  video 
cards  available  today. 


One  board 
!is  worths 
thousand  pictures. 

The  award-winning 
ATI  Graphics  Ultra 
windows  accelerator  SVGA 
card  packs  I MB  of  Dual  ported 
VRAM  and  5I2K  of  DRAM. 

What  that  all  adds  up  to  is  an  *"*“**'” 

eye  opening  1 024  x 768  resolution  in  256 
colors  and  a 72  Hz  refresh  rate  in  all  modes. 


Y ATI  Graphics  Ultra  CO-PROCESSED  SVGA  card  with 
Jff.  I MB  VRAM  and  S ! 2 KB  DRAM  72  Hi  screen 
£SJ  refresh  rale.  Mouse  port  and  mouse  relucted. 


▼ 15' FIAT  SCREEN  MAG  Colorview  monitor. 

▼ 8 MB  of  RAM  (386  Expandable  to  32MB; 

686  Expandable  to  64MB  on  board). 

▼ 64KB  of  cadie  memory  expandable  to  256KB. 

▼ 2IOMB<l5ms  IDE  Hard  Dme  with  32KB  cache  buffer. 

Y TEAC  1.44MB  3J’  8 1.2MB  5.25' floppy  dives. 

Y 2 serial,  one  parallel,  and  one  game  pot 

▼ 130  Key  programmable  keyboard. 

Y Vertical  case  with  8 drive  bays  (6  external). 

Desktop  model  onttfe 

Y Hyper  Dish  hard  drive  aching  software. 


Y MS-DOS  5.0  8 Microsoft  Waidows  3.0. 


Y Two  year  Parts  and  labor  Warranty 
with  TRW  first  year  on-site  service. 

Y FREE!  9600  Baud  Fax/2400  Baud  Modem 

i.i  iui-j j_  r_wi»  f-i. 

WTUl  yyhKKJw  S rUK  SORWIfC. 


386DX*  33  $3195 
386DX*40  $3295 
486SX* 20  $3395 
486DX*  33  $3595 


Looks  are  Everything. 

The  Mag  Colorview  1 5"  flatscreen 
monitor  provides  a full  1 00%  edge  to  edge 
viewing  area.  And  the  72Hz  refresh  rate 
provides  absolutely  flicker-free 
performance.  It's  this  kind  of 
performance  that  has  earned 
the  Mag  Colorview/ 1 5 monitor 
PC  Magazine's  coveted  Editors' 

Choice  Award. 

Better  built.  Better  Backed. 

If  you've  been  looking  for  a Windows 
Workstation,  look  no  further.  Standard 
Computer  has  the  best  prices  on  the  best 
systems  anywhere.  And  with  a two  year 
full  parts  and  labor  warranty,  one  year 
TRW  on-site  service  and  lifetime  toll-free 
tech  support  - compared  to  the  other  guys 
- it's  just  like  getting  Power  Windows  free. 


1-800/662  Sill 


STANDARD 

COMPUTER 

We  Set  the  Standard. 
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•-C  IWI  Standard  Computer  Corp 


Please  dispose  of  your  old  dot  matrix  printer  properly. 


Face  it,  dot  matrix  printing  just  doesn’t  fly 
anymore.  Why,  you  ask?  Because  now  there 
are  the  new 
Bubble  Jet™ 
personal 
printers  from 
Canon.  An 

innovative  way  to  give  your  letters 
and  charts  laser  quality  crispness  at 
a dot  matrix  price.  Blacks  are  blacker 
and  graphics  look  more  defined. 


Bubble  Jet* 


All  this,fromaprinterthat’sbothsmall  and  quiet 
enough  to  use  practically  anywhere.  When 
you  combine  this  with  the  Bub- 
ble Jet  personal  printer^  com- 
patibility with  popular  soft- 
ware and  Canon’s  reputation 
for  reliability,  your  old  ideas 
about  printing  go  right  out 
the  window.  If  its  high  time 
your  old  printer  hit  the  road, 
please  call  1-800-848-4123. 


Bubble  Jet  Personal  Printers 


'Output  enlarged  with  AdobcType  Manager.'*  Dot  matrix  output  printed  on  a leading  24-pin  printer.  BJ*  is  a registered  trademark  and  Bubble-Jet  is  a trademark  of  Canon  Inc.  AdobeType  Manager  and  ATM  are 
trademarks  o7  Adobe  Systems  Inc.  in  the  U.S.A.©  1991  Canon  U.S.A.,  Inc.  One  Canon  Plaza,  Lake  Success,  N.Y.  11042. 
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The  Performax  is  the  only  one  of  these 
Datasouth  printers  to  appeal  unequivo- 
cally to  the  PC  marketplace.  Its  high  speed 
and  paper-handling  performance  are  hard 
to  beat,  especially  in  a high-duty-cycle 
printer. 


FACT  FILE 


Datasouth  Computer  Corp.,  P.O. 

Box  240947,  Charlotte,  NC  28224; 
800-476-2120,  704-523-8500. 
Datasouth  Performax 
List  Price;  $2,995;  with  internal  cut- 
sheet  feeder  and  tractor,  $3,295;  bar 
code/industrial  graphics,  $300. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  9 x 26  x 18  inches. 
Weight;  47  lbs. 

Emulations:  DEC  LA-120,  Epson  FX, 
IBM  Graphics  Printer,  IBM  Proprinter. 

Datasouth  XL-300 

List  Price:  $1 ,595;  bar  code/OCR, 

$150. 

Standard  Warranty:  One  year  on  parts 
and  labor. 

Dimensions  (HWD):  8 x 25  x 16  inches. 
Weight:  35  lbs. 

Emulations:  Datasouth  DS-180,  DEC 
LA-120,  Epson  FX. 
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Epson  LQ-200 


24-pin  scores 

In  Short:  An  entry-level  printer,  the  $399 
24-pin  narrow-carriage  Epson  LQ-200's 
respectable  speed  and  good  type  make 
it  worth  the  price. 
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Epson  LQ-200 


Epson  LQ-570 


EPSON  AMERICA  INC. 

Epson  LQ-200 
Epson  LQ-570 
Epson  LQ-870 
Epson  LQ-1170 


Hold  on  to  your  continuous  forms!  Epson 
has  just  lowered  the  floor  and  raised  the 
ceiling  on  matrix  printing.  In  a market 
segment  that  many  have  claimed  is  al- 
ready dead,  Epson  has  come  up  with  a 
potentially  life-giving  concept:  internal 
scalable  fonts. 

This  year,  the  company  has  four  new 
printers:  the  $399  24-pin  narrow-carriage 
LQ-200,  the  $499  24-pin  narrow-carriage 
LQ-570,  the  $749  24-pin  narrow-carriage 
LQ-870,  and  the  $ 1 ,049  24-pin  LQ- 1 1 70 
(a  wide-carriage  version  of  the  LQ-870). 
Each  printer  adds  to  the  features  of  the  one 
before  it;  and  the  LQ-870  and  LQ-1 170 
replace  the  two-time  Editors'  Choice- 
winning LQ-850  and  LQ-1 050,  while  the 
LQ-570  replaces  the  older  LQ-510.  Ep- 
son has  enhanced  its  new  brood  with  a 
variety  of  document-handling  options, 
more  bitmapped  fonts  than  ever,  and  even 
scalable-font  technology. 

FONT-TECHNOLOGY  BUGS 

The  big  news  for  Epson  in  1 99 1 is  scalable 
fonts,  but  don’t  look  for  major  headlines 


immediately.  The  LQ-570,  LQ-870,  and 
LQ- 1 1 70  all  have  scalable  fonts,  accessed 
through  an  enhanced  version  of  Epson’s 
ESC/P  dot  matrix  printer  command  lan- 
guage called  ESC/P2.  Although  this  is  an 
innovation  for  a dot  matrix  engine,  there 
are  only  two  fonts  in  the  Epson  machines, 
sans  serif  and  Times  Roman. 

Also,  font  sizes  for  the  pair  may  disap- 
point some.  They  can  be  scaled  only  be- 
tween 8-  and  32-point  sizes.  While  6 points 
might  have  been  a better  lower  boundary 
for  the  desktop-publishing  crowd,  even 
with  the  printers’  resolution  of  360  by  360 
dots  per  inch  the  size  of  each  dot  becomes 
an  issue,  and  characters  are  subject  to 
aliasing  (the  jaggies). 

At  the  top  end  of  the  scale,  at  least  36 
points  (half  an  inch)  might  have  been  a 
better  choice,  but  as  the  size  of  a scalable 
font  increases,  so  does  the  amount  of 
memory  needed  for  its  scaling  algorithm, 
as  well  as  the  amount  of  time  needed  for 
the  algorithm  to  scale  the  font.  Thus,  larger 
sizes  become  impractical  for  current  dot 
matrix  technology  and  affordability. 

Last,  though  the  ESC/P2  language  is 
compatible  with  Microsoft  Windows  3.0, 
you  will  not  be  able  to  access  Windows' 
scalable  fonts.  Since  the  documentation 
fails  to  mention  this,  new  users  may  spend 
a few  frustrating  hours  battling  their  Win- 
dows Print  Manager.  Epson  claims  this  is 
due  to  limitations  set  by  Microsoft  that 
prohibit  the  use  of  internal  fonts  by  any 
primer.  Supported  DOS  applications  can 
make  use  of  the  scalable  fonts,  and  drivers 
are  included  for  DrawPerfect.  Version 
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1.1;  LetterPerfect,  Version  1 .0;  Microsoft 
Word,  Version  5.5;  PlanPerfect,  Version 
5.1;  WordPerfect,  Version  5. 1 ; and  Word- 
Star, Version  6.0.  The  scaled  output  we 
acquired  under  Word 5.5  was  satisfactory, 
but  print  quality  still  falls  short  of  Adobe 
Type  Manager  under  Windows  (especially 
in  the  larger  point  sizes).  Outside  these  ap- 
plications, you  will  have  to  be  satisfied  by 
backward  compatibility  with  the  old  LQ 
line  until  other  drivers  for  the  scalable 
functions  arrive. 

COMMON  GROUND 

Each  of  the  new  models  comes  with  a 
Centronics  parallel  interface  and  has  an 
8K  internal  buffer.  Except  for  the  LQ- 
200,  all  of  the  models  also  have  an  op- 
tional 32K  buffered  parallel  or  serial  inter- 
face ($152).  Epson  has  done  an  excellent 
job  on  the  optional  interfaces,  designing 
them  as  plug-in  modules  that  can  be  added 
or  removed  without  disassembling  the 
printer. 

All  of  the  models  also  share  a top- 
mounted  control-and-status  panel.  Using 
membrane  keys  and  labeled  LEDs,  Epson 
has  devised  a competent  method  of  select- 
ing fonts  and  features  without  resorting  to 
the  expense  of  an  LCD.  While  it  is  neces- 
sary to  deal  with  a DIP  switch  (conven- 
iently located  on  the  printer’s  front  panel) 
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rinters 


DOT  MATRIX 


to  access  some  of  the  more  esoteric  func- 
tions, you  won’t  need  the  manual  to  use 
these  printers  on  a daily  basis. 

For  the  day  when  you  do  need  it,  it’s  a 
comfort  to  know  that  there  has  never  been 
a better  Epson  printer  manual.  All  four 
manuals  are  cleanly  written,  extremely 
precise,  and  profusely  illustrated. 

THE  LQ-200 

If  it  weren’t  for  the  $399  list  price,  it 
would  be  difficult  to  believe  that  the  LQ- 
200  is  an  entry-level  printer.  Epson  rates 
the  printer  at  160  cps  in  draft  mode,  and 
the  tested  printer  speed  managed  89  char- 
acters per  second — a better  than  respect- 
able rating  for  the  price. 

The  LQ-200’s  new  draft  mode  is  much 
better  than  some  of  Epson’s  older  ver- 
sions. leaving  only  a slightly  lighter  print 
impression  than  one  of  the  six  LQ 
fonts  (it  can  also  do  OCR-B).  In  letter- 
quality  mode  (there  is  a mylar  ribbon 
option),  the  LQ-200  uses  a 29-  by  23-dot 
matrix,  and  Epson  claims  53  cps  at  10 
characters  per  inch.  The  LQ-200  turned  in 
a respectable  44  cps. 

Paper-handling  options  are  arranged 
around  two  basic  methods:  friction  or 
tractor  feed.  Friction  can  be  through  either 


Epson  LQ-870 


/ 


24-pin  scores 

In  Short:  Replacing  the  venerable  LQ- 
850,  the  $749  24-pin  narrow-carriage 
Epson  LQ-870  contains  ESC/P2  scal- 
able-font technology,  improved  paper 
handling,  the  same  competitive  perfor- 
mance, and  no  increase  in  cost. 


the  cut-sheet  feeder  or  the  optional  $ 149 
100-sheet  cut-sheet  feeder.  The  included 
pull  tractor  gives  you  the  option  of  routing 
paper  through  the  top,  bottom,  or  rear. 

THE  LQ-570 

One  rung  up  the  ladder  is  the  first  of 
Epson's  ESC/P2  printers,  the  $499  24-pin 
narrow-carriage  LQ-570.  The  extra  $100 
over  the  cost  of  the  LQ-200  buys  you  a 
tested  speed  of  103  cps  in  draft  mode 
(though  there  is  a slightly  faster  super- 
draft mode)  and  55  cps  in  LQ  mode.  The 
printer  includes  an  OCR-B  font  and  two 
versions  of  Orator  (one  with  small  caps 
and  one  with  lowercase  letters).  Of  course, 
it  also  includes  the  scalable  versions  of 
sans  serif  and  Times  Roman. 

Paper-handling  options  are  increased 
to  include  a push/pull  tractor  (a  second 
pull  tractor  is  optional  for  $64)  with 
bottom,  rear,  and  front  paper-feed  abili- 
ties as  well  as  single-sheet  friction  feed 
through  the  top  or  front.  There  are  also 
two  optional  cut-sheet  feeders  in  50-  or 
1 50-sheet  sizes  (for  $73  and  $ 192,  respec- 
tively, with  the  latter  feeder  also  enve- 
lope-capable). And  the  LQ-570  offers 
paper  automation  with  auto-feed  and 
paper-parking  facilities.  About  the  only 
drawback  is  that  you  must  manually  select 
the  various  feed  options. 
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EASY  TO  USE:  Control  Panels  Improve 


by  Oliver  Rist 

Today’s  highly  competitive  dot  matrix 
vendors  are  not  just  concentrating  on  raw 
print  speed,  they’re  expending  energy  on 
designing  ergonomic  controls,  too,  The 
easiest-to-use  control  panels  we  saw  were 
on  the  IBM  Corp./Lexmark  machines. 
Both  the  IBM  Proprinter  24P  and  the  IBM 
Personal  Printer  Series  II  printers  (like  the 
Series  II  2380  pictured)  have  such  easy 
front  panels  that  you  should  be  able  to 
operate  them  without  a manual  the  very 
first  time.  Starting  with  six  LED  indicator 
lights  and  only  three  push  buttons  (which 
had  to  be  pressed  in  varying  combinations 
to  achieve  different  functions),  as  exem- 
plified by  the  IBM  Proprinter  X24  pic- 
tured here,  IBM  has  gone  to  the  simple 
one-button-to-one-function  format  seen 
on  the  2380.  The  only  minor  annoyance  is 
that  the  power  switch  is  still  located  on  the 
right  in  the  rear. 

Epson  America’s  new  LQ  series  runs  a 
close  second  and  is  similar  to  the  IBM 
machines.  While  a difficult  three-  mem- 
brane key  structure  is  still  in  use  on  this 
year’s  low-end  Epson  LQ-200,  on  its 
higher-end  LQ  printers  Epson  used  a 
format — seen  here  on  the  Epson  LQ- 
870 — which  includes  features  such  as  a 
separate  font-select  button,  easy-to-under- 
stand  paper  loading  and  parking  keys,  and 
front-mounted  power  and  DIP  switches. 
The  Epson’s  new  panel,  however,  falls 
slightly  short  of  the  IBM  panel  mainly 
due  to  the  lack  of  an  on-line  indicator  or 
control  and  to  a nonintuitive  Alt  key  that 
still  requires  you  to  spend  some  time 
perusing  the  manual. 

Panasonic  Communications  & Systems 
Co.  claims  to  have  recently  improved  on 
its  old  matrix-menu  layout  scheme  (typi- 
fied for  many  users  by  the  now-discontin- 
ued Panasonic  KX-P1 124)  by  removing 
the  matrix  layout  diagram  and  adding  an 
LCD  screen  on  its  higher-end  products 
(the  Panasonic  KX-P 1 1 24i  and  Panasonic 
KX-P2624).  But  the  new  LCD  control 
proved  unremarkable  and  merely  typical 
of  many  other  vendors’  implementations; 
it  will  still  warrant  some  quality  time  with 
your  manual. 


Epson  LQ-870:  good,  but  no  on-line  indicator. 
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THE  LQ-870  AND  LQ-1 170 

The  $749  24-pin  narrow-carriage  LQ-870 
and  $ 1 ,049  24-pin  wide-carriage  LQ- 1 1 70 
are  Epson’s  business-class  printers,  and 
they  are  rated  at  300  cps  at  10  cpi  in  draft 
mode.  PC  Magazine  Labs’  printer  speed 
test  scores  uphold  Epson’s  claim;  the  print- 
ers scored  about  1 4 1 cps  in  draft  mode  and 
roughly  77  cps  in  LQ  mode. 

Paper-handling  options  for  the  LQ- 
870  and  the  LQ-1 170  are  the  same  as  for 
the  LQ-570.  There  is,  however,  one  im- 


hether Epson’s 
scalable-font 
technology  breathes 
new  life  into  the 
dot  matrix  market 
remains  to 
be  seen. 


U) 


portant  exception.  You  can  simultane- 
ously mount  both  of  the  cut-sheet  feed- 
ers, and  when  these  are  combined  with  the 
possibility  of  using  the  two  tractors  (there 
is  one  at  the  rear  and  one  at  the  front), 
you  are  given  a total  of  four  paper  paths 
available  simultaneously.  Here,  too,  paper 
handling  is  restricted  to  manual  control 
by  a lever  that  is  located  at  the  top  of  the 
printer;  software  control  would  have  been 
preferable,  especially  in  a business-class 
printer. 

THE  BREATH  OF  LIFE 

Whether  Epson’s  scalable-font  technol- 
ogy will  breathe  new  life  into  the  de- 
clining dot  matrix  market  remains  to  be 
seen.  With  only  two  fonts  supported  and  a 
shaky  initial  implementation,  Epson’s 
“revolution”  may  be  worth  only  a polite 
nod  this  time  around.  On  the  other  hand, 
the  printers’  scalable  ability  comes  at  no 
extra  cost  over  the  old  LQ-850  and  LQ- 
1 050,  and  these  new  printers  are  excellent 
dot  matrix  machines  even  without  it.  Even 
though  Epson  hasn’t  announced  any  car- 
tridge upgrades  to  ESC/P2,  the  printers 
each  have  a cartridge  slot.  If  Epson 
smoothes  out  its  implementation  and 
expands  the  font  library,  the  future  could 
be  bright. 
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Epson  America  Inc.,  20770 
Madrona  Ave.,  Torrance,  CA  90503;  800- 
922-8911,  213-782-0770. 

Epson  LQ-200 

List  Price:  $399;  100-sheet  cut-sheet 
feeder,  $149. 

Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  6x15x13  inches. 
Weight:  15  lbs. 

Emulations:  Epson  LQ. 
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Epson  LQ-570 

List  Price:  $499;  pull  tractor,  $64;  50- 
sheet  cut-sheet  feeder,  $73;  150-sheet 
cut-sheet  and  envelope  feeder,  $192; 
serial  interface,  $88;  parallel  or  serial 
interface  with  32K  buffer,  $1 52. 
Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  6 x 17  x 15  inches. 
Weight:  15  lbs. 

Emulations:  Epson  ESC/P2,  fully 
backward-compatible  with  Epson  ESC/P. 
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Epson  LQ-870 

List  Price:  $749;  pull  tractor,  $69;  50- 
sheet  cut-sheet  feeder,  $73, 150-sheet 
cut-sheet  and  envelope  feeder,  $192; 
serial  interface,  $88;  parallel  or  serial 
interface  with  32K  buffer,  $1 52. 
Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  7 x 18  x 15  inches. 
Weight:  20  lbs. 

Emulations:  Epson  ESC/P2,  fully 
backward-compatible  with  Epson 
ESC/P. 
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Epson  LQ-1 170 

List  Price:  $1 ,049;  pull  tractor,  $86; 
50-sheet  cut-sheet  feeder,  $102, 150- 
sheet  cut-sheet  and  envelope  feeder, 
$240;  serial  interface,  $88;  parallel  or 
serial  interface  with  32K  buffer,  $152. 
Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  7 x 25  x 15  inches. 
Weight:  27  lbs. 

Emulations:  Epson  ESC/P2,  fully 
backward-compatible  with  Epson 
ESC/P. 
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FUJITSU  AMERICA  INC. 


Fujitsu  DL3600 

by  Wendy  Dugas  Perez 


In  last  year’s  printer  blockbuster  (No- 
vember 13,  1990),  we  praised  Fujitsu 
America’s  DL4600  for  its  fast  speed  and 
quality  performance.  Its  high  price,  how- 
ever, was  considered  a real  drawback. 
This  year’s  24-pin  wide-carriage  DL3600 
was  able  to  top  its  higher-end  counterpart 
in  the  speed  department  and  still  produce 
quality  output  while  offering  a $949  list 
price — $250  less  than  the  list  price  of  the 
DL4600  today. 

Fujitsu  sees  the  DL3600  as  sitting  right 
in  the  middle  of  the  company ’s  dot  matrix 
line.  Selling  through  a two-tier  distribu- 
tion channel,  with  its  primary  channel 
being  resellers,  Fujitsu  markets  the 
DL3600  to  front  offices. 

The  DL3600  measures  9 by  23  by  14 
inches  and  weighs  in  at  a fairly  hefty  27 
pounds.  It  sells  for  a street  price  of  ap- 
proximately $600.  Options  available  in- 


• Fujitsu  DL3600 


elude  a color  option  for  $100,  font  cards 
ranging  from  $50  to  $145,  and  $129 
emulation  cards. 

Other  options  are  a $295  100-sheet 
single-bin  cut-sheet  feeder,  a $285  200- 
sheet  dual-bin  attachment,  and  a $117 
serial  interface  (in  case  you  can’t  use  the 
standard  parallel  interface).  Replacement 
supplies  include  black  ribbons  for  $13, 
color  ribbons  for  $27.60,  and  a printhead 
for  $225  (although  it  is  not  likely  that  you 
will  need  one  any  time  soon,  as  the 
DL3600's  printhead  is  rated  at  200  mil- 
lion strokes  per  wire). 

The  DL3600  supports  emulations  for 
the  Epson  LQ,  Fujitsu  DPL24C  Plus,  and 
IBM  Proprinter.  DEC-series  emulations, 
along  with  Fujitsu  DPL24D  (Diablo  630 
API),  are  also  available  with  the  optional 
emulation  cards. 
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Wouldn't  it  be  nice  to  have  a modem  that  ran 
(aster  yet  didn’t  cost  an  arm  and  a leg? 

That’s  precisely  what  the  new  V.32  OPTIMAL 
is  all  about. 

It  delivers  9600  bps  connections  and  up  to 
38,400  bps  throughput.  It  features  V.42  error- 
control,  V.42bis  data  compression,  and  it's  com- 
patible with  MNP  levels  2 through  5. 

The  OPTIMA  96  has  all  of  the  features  you 


need  for  easy  communications  with  PCs, 
mainframes,  and  all  types  of  on-line  services 
and  bulletin  boards.  It  even  negotiates  the  best 
connection  automatically. 

To  gel  you  up  and  running  right  out  of  the 
box,  every  OPTIMA  96  modem  comes  complete 
with  Hayes  Smartcom  EZ  communications 
software.  Plus  special  offer  coupons  good  for 
software  upgrades  and  on-line  connections. 

All  of  this  for  a remarkably  low  price. 

Anything  else  on  your  mind?  If  so,  please  call 
us  at  1-800-6354225  for  our  fully  detailed 
OPTIMA  96  brochure. 

Our  technology  has  the  computer  [II  Uawpc’ 
world  talking.  More  than  ever.  LU  rrayco 
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Genicom  Corp.,  One  Genicom  Dr., 
Waynesboro,  VA  22980;  800-443-6426, 
703-949-1000.  
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Genicom  3840E 

List  Price:  $2,595;  font  cards,  $100 
each;  paper  shear,  $299;  paper  shear 
with  catch  tray,  $399;  additional  64K 
RAM  buffer,  $100;  pedestal,  $120. 
Standard  Warranty:  One  year  on  parts 
and  labor;  Genicom  on-site  service,  $29 
a month. 

Dimensions  (HWD):  12  x 27  x 14 

inches. 

Weight:  52  lbs. 

Emulations:  ANSI  3.64,  DEC  LA-210, 
Epson  FX,  IBM  Graphics  Printer,  IBM 
Proprinter. 
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IBM  CORP./LEXMARK 

IBM  4226  Printer 

IBM  Personal  Printer 
Series  II 2380 

IBM  Personal  Printer 
Series  II 2381 

IBM  Personal  Printer 
Series  II 2390 

IBM  Personal  Printer 
Series  II 2391 


IBM  Proprinter  24P 

by  John  R.  Quain 


This  year’s  IBM  9-pin  and  24-pin  printers 
deliver  better  paper  handling  and  ergon- 
omics than  past  Proprinters.  Ranging  in 
price  from  $499  to  $2,295  in  narrow-  and 
wide-carriage  editions,  these  printers  are 
more  reasonably  priced  than  previous  IBM 
impact  offerings  and  are  best  suited  for 
small-business  users  who  need  trouble- 
free  multipart-forms  printing. 

Lexmark  International — the  company 
responsible  for  IBM’s  previous  personal 
printers — became  an  independent  com- 
pany last  March  (though  IBM  retains  a 10 
percent  stake  in  the  manufacturer  and  is 
its  biggest  customer).  Under  a five-year 
license  for  Lexmark  to  manufacture  Big 


Blue's  printers,  five  of  the  six  printers  in 
this  review  were  introduced  after  the  com- 
pany’s independence  and  mark  a new 
approach  to  personal  impact  printers  under 
the  IBM  logo. 

THE  4226  PRINTER 

First  is  a new  speed  demon,  the  9-pin 
$2,295  IBM  4226  Printer.  On  PC  Maga- 
zine Labs’  text  speed  test,  it  delivered  a 
top  velocity  of  229  characters  per  second 
in  its  native  draft  mode  at  10  characters 
per  inch  and  yielded  a determined  65  cps 
in  letter-quality  mode.  Although  it  turned 
out  an  unremarkable  speed  of  1.3  graphics 
pages  per  minute  on  the  suite  of  graphics 
tests,  the  printer  revealed  an  ability  to 
produce  better  shading  than  other  IBM/ 
Lexmark  printers  here. 

With  extensive  sound  damping  and  a 
32-character  LCD  control  panel,  the  4226 
is  quiet  and  sleek.  There  isn’t  even  an 
external  platen  knob;  once  you  clamp 
down  the  push  tractors,  paper  loads  auto- 
matically with  the  push  of  a button.  A 
clear  rectangular  window  on  the  printer 
top  allows  you  to  see  paper  and  printhead 
positions. 

Finesse,  however,  is  not  its  forte:  The 
4226  offers  only  four  fonts  (Courier,  draft. 


IBM  Personal  Printer 
Series  II  2380 
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9-pin  scores 

In  Short:  Expensive  for  a 9-pin  model, 
the  $499  narrow-carriage  IBM  Personal 
Printer  Series  II  2380  is  nevertheless  a 
solid  printer  with  good  paper  handling 
(especially  for  heavy  multipart  forms), 
though  its  type  quality  is  limited. 
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fast  draft,  and  Gothic)  and  three  print 
modes  (draft,  a slightly  speedier  fast  draft, 
and  near-letter  quality).  It  has  two  emula- 
tions, Epson  DFX-5000  and  IBM  Pro- 
printer, and  is  rated  for  a maximum  graph- 
ics resolution  of  240  by  1 44  dots  per  inch. 

Intended  as  the  PC  equivalent  of  a 
minicomputer’s  line  printer,  the  belt- 
driven  4226  accepts  only  continuous- 
form  paper  using  a bottom  front-fed  S 
path  in  a compact  wide-carriage  25-  by 
1 1-inch  footprint.  It  can  manage  six-part 
forms  up  to  a maximum  thickness  of  0.52 
millimeters.  The  4226  also  comes 
equipped  with  two  switches  in  back  that 
allow  you  to  set  the  36-pin  Centronics- 
style  parallel  port  as  a serial  port — either 
RS-232C  at  19.2  kilobits  per  second  or 
RS-422  at  38.4  Kbps. 

Outfitted  with  22K  of  base-priced 
memory  (no  memory  upgrades  are  avail- 
able), the  4226  is  a little  trickier  to  set 
up  than  the  other  new  IBM/Lexmark  print- 
ers. Whereas  the  2300-series  models  print 
out  step-by-step  instructions,  the  4226 
relies  on  its  LCD  to  communicate  with  the 
user.  Unfortunately,  the  LCD  readouts  are 
far  from  intuitive,  requiring  you  use  the 
user  manual  to  decipher  the  various  ab- 
breviations. Beyond  those  two  minor  an- 
noyances, however,  users  should  appreci- 
ate the  4226’s  automatic  paper-loading 


IBM  Personal  Printer 
Series  II  2381 


18-pin  scores 

In  Short:  Another  expensive  printer,  the 
$699  9-pin  IBM  Personal  Printer  Series 
II  2381  offers  the  same  features  as  the 
2380  but  has  a wide  carriage. 
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feature,  its  automatic  top-of-form  control, 
and  its  printing  alacrity. 

If  your  sole  desire  is  rapid  printing  and 
multipart-forms  handling,  but  you  don’t 
have  the  patience  to 
deal  with  a line 
printer,  the  IBM 
4226  is  worth  con- 
sidering. 

FOUR  NEW 
PERSONAL 
PRINTERS 

The  four  IBM  Per- 
sonal Printer  Series 
II  models — the 

$499  9-pin  narrow- 
carriage  2380,  the 
$699  9-pin  wide- 
carriage  2381,  the  $499  24-pin  narrow- 
carriage  2390,  and  the  $699  24-pin  wide- 
carriage  2391 — were  all  introduced  in  July 
and  represent  new  designs  for  IBM  dot 
matrix  printers.  These  four  models  con- 
centrate on  smoother  paper  handling  and 
easy  operation.  All  four  offer  IBM  Pro- 
printer  and  Epson  emulations. 

Using  a belt-driven  print  mechanism, 
these  models  sport  a new  vertical  chassis 
design  reminiscent  of  a toaster  oven.  All 
use  front  paper  loading  for  continuous 
forms,  providing  an  L-shaped  paper  path 


that  all  but  eliminates  jams.  After  each 
print  job,  the  printers  automatically  set 
fanfold  paper  into 
a tear-off  position 
and  then  roll  it  back 
to  the  top  of  the 
form  at  the  start  of 
the  next  job.  The 
push-tractor  as- 
sembly is  designed 
to  allow  removal 
and  repositioning 
for  pull  operation. 

Optional  open- 
tray  150-sheet 
feeders  fit  easily 
into  the  front  of  all 
the  printers.  And  even  with  the  bin  feeders 
installed,  you  can  manually  insert  enve- 
lopes or  print  on  continuous  forms  simply 
by  flipping  the  bail  lever  and  pushing  the 
load  button.  The  feeders  add  about  5 inches 
to  the  printers’  depths  and  cost  $199  for 
the  narrow-carriage  and  $239  for  the  wide- 
carriage  version. 

Color  coding  on  the  control  panels 
means  you  can  operate  the  eight-button 
front  panels  on  the  Series  II  printers  with- 
out studying  the  manual.  Supplementing 
this  ease  of  use,  the  Series  II  models  print 


out  their  own  setup  instructions.  If  you 
take  the  printer  off-line  and  press  Alt  and 
Setup,  the  printer  will  print  out  the  menu 
options  and  tell  you  which  button  to  press 
next.  It  eats  a bit  of  paper  (the  average 
setup  change  during  PC  Labs'  tests  took 
about  1 .5  pages),  but  the  user  is  more  than 
compensated  in  terms  of  time  savings  and 
ease  of  operation. 

Each  series  II  model  comes  with  aCen- 
tronics  parallel  port,  an  RCA-style  jack  on 
the  back  to  accommodate  a serial-port 
adapter  option  (RS-232C  or  RS-422  for 
$125),  and  a snap-off  back  panel  to  allow 
entry  for  ROM  and  memory  options. 

THE  9-PINS 

The  new  9-pin  pair  of  the  Series  II  line 
consists  of  the  narrow-carriage  $499  2380 
and  its  wide-carriage  version,  the  $699 
238 1 . Both  have  a maximum  rated  graph- 
ics resolution  of  240  by  144  dots  per  inch, 
can  handle  six-part  forms  (up  to  0.51 
millimeters  thick),  and  come  with  1 IK  of 
base-priced  memory.  An  optional  user- 
installable  memory  upgrade  of  32K  costs 
$55.  The  resident  font  options  are  Cou- 
rier, draft,  fast  draft,  and  Gothic  (the  two 
drafts  are  sans  serif  faces).  The  2380 
measures  10  by  19  by  15  inches,  and  the 
238 1 is  only  about  6 inches  wider.  Both 
use  small  clamshell  ribbons. 
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IBM  4226  Printer 


Printer  Series  II  2391 


IBM  Personal  Printer  Series  II 


IBM  Personal 
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When  running  in  IBM  mode  on  PC 
Labs’  printer  tests,  the  2380’s  graphics 
performance  varied.  Image  quality  de- 
generated with  increased  use,  and  hori- 
zontal banding  became  apparent  when- 
ever it  printed  more  than  two  consecutive 
images.  Moreover,  after  printing  six 
samples  of  the  test  image,  the  printhead 
became  noticeably  slower.  Engineers  at 
IBM/Lexmark  explained  that  the  reduc- 
tion in  speed  is  the  result  of  an  automatic 
sensing  mechanism  that  slows  down  the 
printhead  to  prevent  heat  damage.  Those 
users  who  do  a lot  of  graphics  printing 
should  note  that  these  models  were  not 
intended  for  intensive  graphics  use.  The 
halftone  images  the  2380  produced  were 
very  dark,  as  one  would  expect  on  a 9-pin 
printer,  but  its  speed  was  acceptable,  at 
roughly  1.7  gppm. 

Both  printers  turned  in  speedy  scores 
on  the  text  speed  test.  Using  the  IBM 
emulation  in  draft  mode  at  10  cpi,  the 
2380’s  top  speed  was  153  cps,  while  the 
2381  came  in  at  162  cps.  LQ  print  was 
clean  and  dark.  Clocked  speeds  in  this 
mode  reached  about  61  cps  for  both 
machines. 

THE  24-PINS 

With  the  same  look,  feel,  and  prices  as  the 
9-pin  Series  II  models,  the  $499  narrow- 


carriage  2390  and  the  $699  wide-carriage 
2391  seem  to  be  the  buyer’s  obvious 
choice.  However,  their  features  are  differ- 
ent from  those  of  their  cousins,  and  though 
print  quality  is  improved,  there  is  a slight 
speed  penalty. 

Identical  aside  from  their  carriage 
sizes,  the  2390  and  2391  offer  more  resi- 
dent fonts  (adding  Orator,  Prestige,  Pre- 
senter, and  script  to  the  standard  four 
on  the  2380  and  2381  models)  and  a 
higher-rated  maximum  resolution  of  360 
by  360  dpi.  This 
pair  is  also  a bit 
larger:  The  2390  is 
10  by  19  by  15 
inches,  and  the 
2391  with  its  ex- 
tended carriage  is 
about  6 inches 
wider. 

While  the  9-pin 
pair  is  capable  of 
handling  heavy 
forms,  these  can- 
not. The  2390  and 
2391  are  rated  to 
handle  four-part  forms  (the  2380  and  2381 
can  handle  six-part  forms)  and  deal  with 
paper  up  to  a maximum  thickness  of  up  to 


0.36  millimeters  (while  the  two  9-pin 
printers  extend  themselves  to  a 0.51- 
mm.  limit). 

The  24-pin  pair  come  with  32K  of 
memory  standard — 21K  more  than  the 
base-priced  memory  offered  with  the  9- 
pin  models.  But  the  memory  options  for 
the  2390  and  2391  will  not  increase  the 
printers’  actual  buffer  size.  Both  the  32K 
volatile  chip  ($55)  and  32K  nonvolatile 
chip  ($79)  are  for  downloading  fonts  only. 
A $35  floppy  disk  of  available  fonts  in- 
cludes enhanced  LQ  faces  that  are  im- 
pressively sharp,  and  OCR-A  and  OCR-B 
fonts  for  creating 
reliable  output  for 
optical  character 
readers. 

Using  the  resi- 
dent draft  mode  in 
IBM  emulation,  the 
2390  delivered  a re- 
spectable 112  cps 
at  10  cpi.  LQ  out- 
put was  distinctly 
better  than  that  sup- 
plied by  the  2380, 
and  the  2390  man- 
aged a full  53  cps  at 
10  cpi.  Once  again,  the  wide-carriage 
model  2391  did  not  suffer  any  speed  or 
print  degradations  compared  with  its  nar- 


ith  the  same  prices 
as  the  9-pin  Series  II 
models,  the  2390  and 
2391  seem  to  be  the 
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IBM  Personal  Printer 
Series  II  2390 


24-pln  scores 


In  Short:  With  no  difference  in  price  from 
its  9-pin  counterpart,  the  $499  narrow- 
carriage  IBM  Personal  Printer  Series  II 
2390  is  the  IBM  to  buy  for  24-pin  quality 
and  features. 


24-pin  scores 

In  Short:  Also  priced  identically  to  its  9- 
pin  cousin,  the  $699  wide-carriage  IBM 
Personal  Printer  Series  II 2391  offers  24- 
pin  output  quality  and  more  resident  fonts. 
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INTRODUCING  THE  MOST 
DEPENDABLE  FORMS  PRINTER 
SINCE  THE  BALL  POINT  PEN. 


The  new  XL  Series  of  heavy-duty, 
multipart  forms  printers  from  Datasouth. 

Frankly,  the  ball  point  pen  was  a tough  act  to  follow. 

But  for  invoices,  shipping  documents  and  multipart  forms, 
nothing  surpasses  the  tough,  reliable  new  XL  Series  printers 
from  Datasouth. 

The  XL400  printer  cruises  through  6-part  forms  at 
speeds  up  to  400  cps,  while  the  XL300  handles  up  to  9-part 
forms  at  300  cps. 

Both  are  built  to  withstand  intense,  round  the  clock  duty 
cycles,  thanks  to  their  industrial  strength  design  and  features. 
Including  a straight  paper  path  to  prevent  bunching  and  jamming. 
The  XL300  even  comes  in  a demand  document  version. 

Each  model  comes  standard  with  serial  and  parallel  interface 
plus  DEC  LAI  20  and  Epson  FX  emulations.  The  XL400  also  comes 
standard  with  IBM  Proprinter  emulation,  as  well  as  bar  code/OCR 


capabilites*  Other  options  include  IBM  coax  and  twinax  interfaces. 

So  if  you're  hard  pressed  to  find  a dependable  forms  printer, 
grab  a ball  point  pen  and  jot  down  this  number:  1-800-476-2120. 
And  call  for  more  information  on  the 


Datasouth  XL  Series  printers. 


Datasouth 

AMERICA'S  HIGH  PERFORMANCE 
PRINTER  COMPANY 


PO.  BOX  240947,  Charlotte,  NC 28224  • (704)  523-8500  • Fax:  (704)  523-9298  • Sales:  1-800-476-2120  • Service:  1-800-476-2450 

c 199'  Datasouth  Computer  Corporation  All  product  u company  names  Isted  am  tr*demaits  or  registered  uadcmaria  at  the*  mpextn*  hatter  '&*  coderOCR  n optwnjl  cr  th*  W.3O0  «nd  XI 30000 
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row-carriage  companion,  scoring  a fleet 
120  cps  in  draft  mode  and  managing  56 
cps  in  LQ  mode. 

The  2390’s  and  239 l’s  IBM  graphics 
emulation  resulted  in  images  that  demon- 
strated better  gray-scale  reproduction  and 
more-even  tones  than  the  2380  and  238 1 
models.  Slow  graphics  speeds — 0.9  gppm 
for  both  machines — were  caused  by  the 
same  heat-sensing  printhead  technology 
as  in  the  2380  and  2381. 

THE  OLD  DEAL 

Announced  in  January  of  this  year,  the 
$499  Proprinter  24P  is  the  one  exception 
to  IBM’s  new  design.  Its  low,  squat,  nar- 
row-carriage, 16-  by  14-inch  footprint  re- 
sembles the  popular  IBM  Proprinter  X24E 
of  the  past.  This  screw-driven  printer  has 
24  pins,  comes  with  a 32K  buffer  and  a 
Centronics  parallel  port,  and  has  a maxi- 
mum rated  graphics  resolution  of  360  by 
1 80  dpi.  The  familiar  Proprinter  six-but- 
ton control  panel  on  the  24P  is  simple, 
with  separate  buttons  for  font  and  pitch 
selection.  The  four  remaining  buttons 
operate  paper-handling  operations,  includ- 
ing paper  parking. 

Adaptability  is  not  the  watermark  of 
this  printer.  It  offers  only  one  emula- 
tion— IBM  Proprinter,  of  course — and 
receives  continuous  forms  in  a rear  U-fold 


push-tractor  path  (a  $69  pull  tractor  is 
optional).  It  will  handle  only  three-part 
forms  (with  a maximum  thickness  of  0.3 1 
mm.),  while  allowing  individual  cut  sheets 
and  envelopes  to  be  fed  through  the  front. 
The  only  other  option  available  for  the 
Proprinter  24P  is  a $199  100-sheet  bin 
feeder. 

The  one  area  where  this  printer  does 
offer  flexibility  is  in  typefaces.  There  are 
seven  resident  fonts:  Courier,  Draft, 
Gothic,  Orator.  Presentor,  Prestige,  and 
script.  In  the  characters-per-second  race, 
the  Proprinter  24P  yielded  1 02  cps  in  draft 
at  10  cpi.  Draft  print  is  clean  and  concise. 
The  only  other  print  mode  is  LQ,  where 
the  Proprinter  24P — still  with  excellent 
print  quality — turned  in  a s!ower47  cps  at 
1 0 cpi.  On  the  graphics  speed  test,  the  Pro- 
printer 24P  turned  in  a tardy  0.7-gppm 
score,  and  the  bitmapped  renderings  of 
PC  Labs’  test  image  exhibited  fewer  gray 
shades  than  one  would  like  to  see  from  a 
24-pin  printer. 

LOWERING  THE  STAKES 

By  midsummer,  IBM/Lexmark  was  al- 
ready busy  filling  orders  for  its  new  print- 
ers. Though  they  could  not  predict  what 
dealers  might  be  offering  in  the  way  of 
discounts,  a company  spokesperson  did 
expect  street  prices  to  adhere  closely  to 
the  suggested  list  prices,  at  least  initially. 
If  that  is  accurate,  the  friendly  Series  II 
printers  will  face  rough  competition  from 
the  likes  of  the  dealer-discounted  Pana- 
sonic units  (reviewed  in  this  issue),  whose 
fine  LQ  print  and  new  Super  Quiet  mode 
may  sway  many  users. 

Nonetheless.  IBM/Lexmark  has  played 
a solid  hand  with  this  new  group  of  print- 
ers. Lexmark’s  independence  has  not 
dulled  the  shining  armor  of  a two-year 
parts-and-labor  IBM  warranty,  though 
customers  must  still  carry  their  purchases 
to  an  authorized  dealer  or  IBM  service 
center.  (The  single  exception  here  is  the 
4226.  for  which  IBM  offers  a one-year 
parts-and-labor  warranty  with  free  on-site 
service.)  For  IBM  followers  who  like  the 
old  Proprinters,  there  is  the  updated  Pro- 
printer 24P.  For  buyers  who  want  better 
paper  handling  and  down-and-dirty  multi- 
part-forms  printing,  the  2380  or  238 1 will 
do  the  job  without  chewing  up  reams  of 
paper.  You  can  get  better  print  quality 
from  the  2390  or  2391,  however,  and 
given  that  the  list  prices  are  the  same  as 
those  for  the  2380  and  238 1 , most  users 


will  find  that  the  24-pin  models  are  a more 
attractive,  cost-efficient  choice. 


FACT  FILE 


IBM  Corp./Lexmark,  740  New 
Circle  Rd.,  Lexington,  KY  4051 1 ; 
800-426-2468. 


EDITORS’  CHOICE 


IBM  4226  Printer 
List  Price:  $2,295. 

Standard  Warranty:  One  year  on  parts 
and  labor  with  free  on-site  service. 
Dimensions  (HWD):  12  x 25  x 11 

inches. 

Weight:  46  lbs. 

Emulations:  Epson  DFX,  IBM 
Proprinter. 

IBM  Personal  Printer  Series  II  2380 
List  Price:  $499;  32K  memory  upgrade, 
$55;  150-sheet  cut-sheet  feeder,  $199. 
Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  10x19x15 
inches. 

Weight:  15  lbs. 

Emulations:  Epson  FX,  IBM  Proprinter. 

IBM  Personal  Printer  Series  II  2381 
List  Price:  $699;  32K  memory  upgrade, 
$55;  1 50-sheet  cut-sheet  feeder,  $239. 
Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  10  x 25  x 15 

inches. 

Weight:  19  lbs. 

Emulations:  Epson  FX,  IBM  Proprinter. 

IBM  Personal  Printer  Series  II  2390 
List  Price:  $499;  32K  volatile-memory 
upgrade,  $55;  32K  nonvolatile-memory 
upgrade,  $79;  font  disk,  $35;  1 50-sheet 
cut-sheet  feeder,  $1 99. 

Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  10x19x15 
inches. 

Weight:  15  lbs. 

Emulations:  Epson  LQ,  IBM  Proprinter. 

IBM  Personal  Printer  Series  II  2391 
List  Price:  $699;  32K  volatile-memory 
upgrade,  $55;  32K  nonvolatile-memory 
upgrade,  $79;  font  disk,  $35; 
downloadable  fonts,  $35;  150-sheet  cut- 
sheet  feeder,  $239;  serial  interface, 
$125. 

Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  10  x 25  x 15 

inches. 
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CSS/3  “ Complete  Statistical  System  with  over  1.0(H)  presenta- 
tion-quality graphs  fully  integrated  with  all  procedures  and  on-screen 
graph  customization  ■ The  largest  selection  of  statistics  in  a single 
system;  in-depth,  comprehensive  implementations  of  Exploratory 
techniques:  multi-way  tables  uitb  banners ; nonparame  tries,  dis- 
tribution Jilting;  multiple  regression;  general  nonlinear  estima- 
tion; logit/probit  analysis , general  ANCOVA/MANCOMi  stepuise 
discriminant  analysis;  log-linear  analysis;  factor  analysts,  cluster 
analysis ; multidimensiomd  scaling;  canonical  correlation ; item 
analysis/ reliability;  sunival  analysis;  time  series  modeling,  fore- 
casting; lags  analysis ; quality  control;  process  analysis;  experi- 
mental design  luitb  Tagucbi):  and  much  more  ■ Manuals  with 
comprehensive  introductions  to  each  procedure  and  examples  ■ 
Integrated  Stats  Advisor  expert  system  ■ Extensive  data  management 
facilities  (powerful  spreadsheet  with  formulas;  relational  merge;  data 
verification;  flexible  programming  language)  ■ Optiini/cd  (plain 
English  menus/mouse)  user  interface:  even  complex  analyses  require 
just  few  self-explanatory  selections  (CSS  can  be  run  without  manual. 
Quick  Start  booklet  explains  all  basic  conventions)  ■ Macros,  batch 
commands  also  supported  ■ All  output  displayed  in  Scrollshcets  M 
(dynamic  tables  with  pop-up  windows  and  instant  graphs)  ■ 
Extremely  large  analysis  designs  (e.g.,  correlation  matrices  up  to 
32,000x32,000)  ■ Unlimited  size  of  files;  extended  precision; 
unmatched  speed  (Assembler.  C)  ■ Exchanges  data  (and  graphics) 
with  many  applications  (ind.  Excel®.  Lotus  3®,dBASE  D SPSS R I ■ 
Highest  resolution  output  on  practically  all  printers  (incl  HP. 
ftvstscript),  plotters,  recorders,  typesetters*  IBM  compatibles,  640k 
or  more  ■ Price;  $595. 

Quick  CSS  ™ Subset  of  CSS/3:  all  basic  statistic  al  modules 
(incl.  data  management)  and  the  full,  presentation-quality  graphics 
capabilities  of  CSS/3  ■ Price:  $295. 


CSS:GRAPHICS " A comprehensive  graphics  chart- 
ing system  with  data  management  ■ .All  graphics  capabilities  of  CSS  3 
and,  in  addition,  extended  on-screen  drawing.  19  scalable  fonts, 
special  effects,  icons,  maps,  multi-graphics  management  ■ Hundreds 
of  types  of  graphs  ■ Interactive  rotation  and  interactive  cross-sections 
of  3D  graphs  ■ Extensive  selection  of  tools  for  graphical  exploration 
of  data;  fining,  smoothing,  spectral  planes,  overlaying:  layered  com- 
pressions: marked  subsets*  Unique  multivariate  (e.g.,  •(!))  graphs* 
Facilities  to  custom-design  new  graphs  and  add  them  permanently  to 
menu  ■ Import/export  of  graphs  and  data,  15  formats  ■ Optimized 
(menu/mouse)  user  interface:  even  complex  graphs  require  few 
keystrokes:  all  graphs  on  this  page  can  be  produced  from  raw  data  in 
less  than  20  minutes  ■ Macros,  batch  commands  also  supported  ■ 
Unlimited  size  of  files  ■ Highest  resolution  output  on  all  hardware 
(see  CSS/3)  ■ IBM  compatibles,  fHOk  or  more  ■ CSS  GRAPHICS  is 
included  in  CSS:STATISTICA  (available  separately  for  S495). 


Megafile  Manager"'  Comprehensive  analytic  data 
base  management  system  ■ Unlimited  size  of  files  (up  to  32,000  fields 
or  8 MB  per  record)  ■ Megafile  Manager  is  included  in  CSS  3 and 
CSS:STAT1STICA  (separately:  $295). 

CSS:STAT!STICA  A fully  integrated  system  that 
combines  all  the  capabilities  of  CSS/3  and  CSS:GRAPHICS  into  a single 
extremely  comprehensive  data  analysis  system  ■ Price  $795. 
Domestic  sh/h  $"  per  product;  1 4-day  money  back  guarantee 


CIRCLE  485  ON  READER  SERVICE  CARD  FOR  BM 
CIRCLE  496  ON  READER  SERVICE  CARD  FOR  MAC 

StatSoft" 


2325  EL  13th  St.  •TUIsa,  OK  741 04  *(91 8)  583-4149 
Fax:  (918)  583-4376 


STATISTICA/Mac  M A CSS-compatible,  comprehensive  data  analysis 
and  graphics  system  designed  for  the  Macintosh  a Urge  selection  of  statistical 
methods  fully  integrated  with  presentation -quality  graphics  (ind  EDA.  nmltiplots.  a 
wide  selection  of  interactively  rotatable  3D  graphs  MacDraw-style  tools)  ■ l nlimited 
size  of  files  a Exchanges  data  with  Excel  and  other  applications  a Price  $495 

Quick  CSS/MaC  “ A subset  of  STATISTICA  Mac  all  basic  statistical 
modules  and  the  full,  presentation -qualm  graphics  capabilities  of  STATIST ICA  Mac  a 
Price  $295. 


Overseas  Offices:  StatSoft  of  Europe  (Hamburg,  FRGi  ph  0404200347  lax  040/4911310  StatSoft  UK  : don  UKj,  ph:  0462/482822.  fax  0462/48285S  StatSoft  Pacific  (Melbourne, 

Auslralia),  ph  613-866-1766.  lax  613-866-3318.  StatSoft  Canada-CCO  (Ontario)  ph  416  849-0737  tax  416-849-0918  Available  from  CORPORATE  SOFTWARE  and  other  Authonzed 
Representatives  Worldwide:  Holland  Lemax  BV  02065-98701.  France  VERSION  LiS  1 1 1 40590913.  Sweden  AkademiData  018-240035.  Spam  ADDLINK,  SRL;  ph  34-3-459-0722 
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HHHHI 


LOSING  YOUR 
MEMORY  IS 


A MOMENT  YOU’LL 
NEVER  FORGET 


INFORMATION  IRRETRIEVABLE 
* * * FATAL  DISK  ERROR  * * * 


JPg  Rem 

y°« 


Remember  the  last  time 
you  used  a bad  com- 
puter disk? 

Sure  you  do.  Ybu 


promised  yourself  that  it  was 
the  last  time  you'd  ever  use  a 
bad  computer  disk. 

And  it  will  be.  If  you  remem- 


ber to  start  using  BASF  disks. 
Made  by  the  people  who  in- 
vented magnetic  recording. 

BE  SAFE.  BASF. 


BASF 
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Weight:  19  lbs. 

Emulations:  Epson  LQ,  IBM  Proprinter. 

IBM  Proprinter  24P 

List  Price:  $499;  pull  tractor,  $69;  100- 

sheet  cut-sheet  feeder,  $199. 

Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  5x16x14  inches. 
Weight:  18  lbs. 

Emulations:  IBM  Proprinter. 
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MANNESMANN  TALLY  CORP. 

Mannesmann  Tally 
MT82 

Mannesmann  Tally 
MT661 

by  Wendy  Dugas  P6rez 

Last  year,  Mannesmann  Tally  Corp.  in- 
troduced both  the  MT130/9  and  the 
MT131/9  as  9-pin  office  workhorses.  In 
1991,  the  company  added  significant 
paper-handling  features  to  these  two 
machines,  including  optional  pull  tractors 
for  bottom  feed  of  seven-part  continuous 
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forms,  as  well  as  a now-standard  auto 
quick-tear  feature.  Mannesmann  Tally’s 
new  offerings  this  year  include  the  $499 
24-pin  narrow-carriage  MT82,  geared  to- 
ward lighter  office  duties  such  as  word 
processing,  and  the  $6,999  66-pin  MT661 
line  printer,  designed  for  heavy-duty  data 
processing  and  industrial  graphics.  While 
the  MT82  was  able  to  outpace  last  year’s 
9-pin  printers  in  text  and  graphics  speed 
(and  is  priced  below  them  as  well),  it  is 
still  bothered  by  a few  handicaps. 

THE  MT82 

The  MT82,  a lightweight  24-pin  dot  ma- 
trix printer,  is  a small  package  measuring 
10  by  16  by  12  inches  with  all  options 
installed.  Boasting  paper-handling  fea- 
tures that  include  both  a push  tractor  for 
continuous  forms  and  a built-in  sheet 
feeder,  the  MT82  also  provides  you  with 
automatic  paper  parking  and  a quick-tear 
function.  Although  it  comes  with  a paral- 
lel interface,  you  can  purchase  a serial 
interface  for  $45.  And  even  though  it 
offers  only  two  emulations — Epson  LQ 
and  IBM  Proprinter — these  are  probably 
the  only  two  you  are  likely  to  need.  Its 
shortage  of  fonts  could  be  more  of  a draw- 
back, though,  as  the  MT82  is  only  capable 


Mannesmann  Tally  MT82 


24-pin  scores 

In  Short:  The  $499  24-pin  narrow-car- 
riage Mannesmann  Tally  MT82  is  small 
and  relatively  inexpensive,  but  its  graph- 
ics output  is  lacking  in  quality. 


of  draft,  sans  serif,  and  Times  Roman. 

The  print  quality  of  the  MT82’s  few 
fonts  leaves  a little  to  be  desired  as  well. 
There  is  banding  on  the  graphics  as  well  as 
some  smearing.  All  of  our  efforts  to  move 


the  paper  closer  to  the  platen  could  not 
significantly  reduce  the  smearing  effect. 
On  PC  Magazine  Labs’  speed  tests,  the 
MT82  also  came  up  short,  turning  in 
mediocre  times — 73  characters  per  sec- 
ond in  IBM  Proprinter  draft  mode  and  39 
cps  in  letter-quality  mode. 

Finally,  Mannesmann  Tally  would  do 
well  to  rethink  the  layout  of  its  manual. 
Although  the  manual  generously  includes 
instructions  in  five  languages,  it  is  very 
difficult  to  follow  because  it  gives  you  in- 
structions in  all  five  languages  at  once.  A 
better  solution  would  be  to  divide  the 
documentation  into  different  sections. 

THE  MT661 

The  MT661,  a line  printer  rated  at  800 
lines  per  minute,  is  a modernized  version 
of  the  MT645  we  reviewed  in  last  year’s 
special  printer  issue.  Pricing  on  the  MT661 
is  dependent  on  the  type  of  stand  desired. 
The  base-priced  unit  sells  for  $6,999  (add 
$ 1 99  more  if  you  want  the  optional  printer 
stand).  A price  of  $7,499  includes  a ped- 
estal, and  for  the  grand  total  of  $7,999, 
you  can  also  purchase  a sound-dampen- 
ing stand,  with  which  the  company  rates 
the  MT661  at  55  dB. 

The  MT66 1 ’s  control  panel  uses  a 1 6- 
character  LCD,  which  lets  you  easily  menu 
through  the  printer’s  options  and  features. 
It  has  Epson  FX  and  IBM  Proprinter 
emulations,  along  with  Mannesmann  Tally 
MT660/690  and  Printronix  P6000  emula- 
tions. With  the  Graphics  Processing  op- 
tion ($800),  you  get  full  QMS  Code  V 
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Version  2 compatibility,  which  aids  in 
the  printing  of  forms,  bar  codes,  labels, 
OCR  characters,  and  other  industrial 
graphics. 

Besides  speed,  one  of  the  prime  advan- 
tages of  the  MT661  is  that  it  has  serial  and 
parallel  interfaces  resident,  and  you  can 
simultaneously  enable  both  ports  at  the 
same  time.  This  is  of  obvious  help  when 
you  use  the  printer  for  network  printing. 

One  of  its  disadvantages  is  that  on  PC 
Labs’  graphics  speed  test,  the  produced 
image  was  consistently  too  dark.  Attempts 
to  change  the  distance  between  the  print- 
head  and  the  paper  also  met  with  defeat. 
However,  the  MT66 1 was  able  to  produce 
graphics  and  text  output  at  a blinding  rate. 
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It  was  the  fastest  of  all  the  line  printers,  at 
467  cps  in  Epson  draft  mode  and  an 
amazing  227  cps  in  LQ  mode. 

Both  printers  are  covered  by  a 90-day 
on-site  service  policy,  along  with  the 
option  of  purchasing  an  extended  war- 
ranty. The  MT82  has  price  and  size  going 
for  it,  as  well  as  decent  text  printing  and 
speed.  But  its  small  selection  of  fonts  and 
imperfect  graphics  printing  quality  leave 
something  to  be  desired.  As  for  the  MT66 1 , 
if  you  have  a heavy  workload  and  need  the 
impressive  speed  ability  it  offers,  it’s  a 
good  choice. 


FACT  FILE 


Mannesmann  Tally  Corp.,  8301  S. 
180th  St.,  Kent,  Washington  98032; 
206-251-5520. 
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Mannesmann  Tally  MT661 
List  Price:  $6,999;  with  pedestal,  $7,499; 
with  soundproofing  cover,  $7,999;  regu- 
lar paper  stand  for  base-priced  model, 
$199;  Graphics  Processing  option,  $800. 
Standard  Warranty:  90  days  on  parts 
and  labor  with  on-site  service. 


Dimensions:  44  x 32  x 22  inches. 
Weight:  77  lbs. 

Emulations:  Epson  FX,  IBM  Proprinter, 
Mannesmann  Tally  MT660/690, 
Printronix  P6000. 

Mannesmann  Tally  MT82 
List  Price:  $499;  serial  interface,  $45. 
Standard  Warranty:  90  days  on  parts 
and  labor  with  on-site  service. 
Dimensions:  10x16x12  inches. 
Weight:  13  lbs. 

Emulations:  Epson  LQ,  IBM  Proprinter. 
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NEC  TECHNOLOGIES  INC. 

NEC  Pinwriter  P3200 
NEC  Pinwriter  P3300 
NEC  Pinwriter  P9300 


by  Winn  L.  Rosch 


An  old  hand  at  PC  printers,  NEC  Tech- 
nologies has  been  making  desktop  print- 


Periiaps  it’s  time  to  get  a fester  modem. 


At  Omi  $595°,  Why  Wait? 

When  you  need  to  send  or  receive  your  information  faster, 
you  need  the  Sportster  9600®  modem  from  U.S.  Robotics, 
the  leader  in  high  speed  modem  technology. 

With  the  Sportster  9600  you  get  an  affordable, 
easy-to-use,  compact  modem  that  speeds  your 
throughput  up  to  38,400  bps  - more  than  four 
times  faster  than  a 2400  bps  modem.  Which 
means  lower  phone  bills  and  less  wasted  time. 

Of  course,  because  it’s  from  U.S.  Robotics, 
you  get  free  technical  support  that  is  always 
just  a phone  call  away  - the  same  support  on 
which  the  Fortune  500  companies  rely.  And 
the  Sportster  is  backed  by  a full  five-year 
warranty. 

This  fast,  affordable  modem  is  com 
patible  with  most  communications 
software  because  it  uses  the 


* For  internal  version.  $645  for 
external  version.  Sportster  9600 
modems  come  with  trial  offers 
from  CompuServe®  and 
Prodigy®.  Internal  version  indudes 
communications  by  Crosstalk® 
Registered  Trademarks:  MNP; 
Microcom  Inc.,  CompuServe; 
CompuServe,  Prodigy;  Prodigy. 
Crosstalk;  DC  A. 


AT  command  set.  And  with  CCITT  and  Bell  compliance  you 
can  talk  to  modems  around  the  world. 

Before  you  waste  anymore  time  waiting  for  your  modem, 
call  US  Robotics  at  1 (800)DIAL-USR  for  the  name  of 
your  nearest  authorized  dealer. 
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320  CPS  in  FastDraft  mode, 

65  CPS  in  NLQ,  four  fonts  and 
six  pitches  built  in,  a full 
two-year  warranty. 

And  a straight  paper  path 
that  won’t  turn  continuous  forms 
into  continuous  confetti. 

Call  1 800  IBM-2468,  ext.  831  for  your 
nearest  IBM  PPS II  dealer. 

They’re  printers  you  can  rely  on  when  the  going 
gets  thick. 


IBM  PPS  II  printers  are  designed  and 
distributed  by  Lexmark  International  Inc. 
under  license  from  IBM. 
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The  PPS  II 2380  standard  carriage 
and  2381  wide  carriage. 


Lexmark, 

An  IBM  Alliance  Company 


IBM  is  a registered  trademark  ot  International  Business  Machines  Corporation  in  the  U S and/or  other  countries,  and  is  used  under  license  © 1991  Lexmark  International,  Inc 
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Panasonic  Communications  & Systems 
Co.,  Two  Panasonic  Way,  Secaucus,  NJ 
07094;  800-742-8086;  201-348-7000. 
Panasonic  KX-P1123 
List  Price:  $369.95;  80-sheet  cut- 
sheet  feeder,  $149.95;  serial  inter- 
faces. $69.95  and  $109.95;  32K  buffer 
chip,  $75. 

Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  5x16x13  inches. 
Weight:  16  lbs. 

Emulations:  Epson  LQ,  IBM  Proprinter. 

Panasonic  KX-P1124i 
List  Price:  $499.95;  100-sheet  cut- 
sheet  feeder,  $169.95;  serial  inter- 
faces, $69.95  and  $1 09.95;  32K  buffer 
chip,  $75. 

Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  6x17x14  inches. 
Weight:  19  lbs. 

Emulations:  Epson  LQ,  IBM  Proprinter. 
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Panasonic  KX-P2624 
List  Price:  $699.95;  100-sheet  cut- 
sheet  feeder,  $239.95;  serial  inter- 
faces, $69.95  and  $109.95;  32K  buffer 
chip,  $75. 

Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  7 x 23  x 16  inches. 
Weight:  34  lbs. 

Emulations:  Epson  LQ,  IBM  Proprinter. 
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PRINTRONIX 

Printronix  P3240 

by  Joseph  Desposito 

With  a suggested  retail  price  of  $6,345. 
the  Printronix  P3240  is  not  your  average 
dot  matrix  printer.  Actually,  this  printer 
and  the  others  in  the  Printronix  3000  Series 
line  are  matrix  printers;  they  use  a device 
with  34  print  hammers  arranged  in  a line 
resembling  the  Rockeries  across  a stage. 

The  P3240’s  parent,  the  P3040,  is  a 
pedestal  model.  The  P3240  is  a floor- 
cabinet  model  with  specifications  similar 
to  the  P3040.  In  all,  the  Printronix  P3000 
Series  has  three  models:  The  other  one  is 
the  P3040-12.  This  one  uses  a smaller 
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hammer  tip  of  0.012  inches  to  produce 
very  fine  bar-code  print  quality.  The  stan- 
dard hammer  has  a 0.016-inch  diameter. 

Printronix  sells  through  major  OEMs, 
authorized  distributors,  and  VARs.  The 
printers,  rated  at  400  lines  per  minute,  are 
obviously  capable  of  handling  heavy  print- 
ing demands.  But  Printronix  also  sells 
many  printers  for  bar-code  label  printing. 
The  P3000  Series  printers  are  Postnet- 
certified  by  the  U.S.  Postal  Service. 

LARGE  AND  NOISY 

The  P3240  is  a line  matrix  printer  about 
the  size  of  a washing  machine.  It  rumbles, 
too,  since  the  assembly  of  hammers  that 
produces  the  dots  is  installed  on  an  oscil- 
lating shuttle.  This  is  a noisy  operation, 
but  the  P3240  cabinet  is  soundproofed 
with  0.8-inch  insulation  to  produce  a 
company-claimed  sound  rating  of  52 
decibels. 

The  P3240  has  two  control  panels,  one 
on  the  top  of  the  cabinet  and  one  inside. 
The  inside  panel  has  eight  buttons  and  an 
LCD  readout,  which  is  a bit  complicated 
to  use,  and  the  printer’s  documentation 
has  confusing  diagrams  of  the  menuing 
system.  To  combat  these  difficulties,  Prin- 
tronix includes  a software  simulation  of 


the  panel  on  a floppy  disk. 

To  load  paper,  you  open  the  front 
cabinet  door,  lay  the  paper  on  the  cabinet 
floor,  and  feed  it  up  through  the  bottom  of 
the  printer.  After  the  paper  feeds  through, 
it  lies  on  the  floor  at  the  back  of  the 


cabinet,  and  you  retrieve  it  through  a bacK 
cabinet  door.  The  P3240  easily  handles 
thick  multipart  forms  and  heavy  paper 
stock.  A Centronics  interface  at  the  back 
of  the  unit  can  be  replaced  with  a serial  or 
Dataproducts  interface. 

INTELLIGENT  GRAPHICS  PROCESSOR 

The  review  unit  contained  an  Intelligent 
Graphics  Processor  (IGP)  board  that  costs 
an  additional  $995.  The  board  lets  you 
create  and  store  forms  or  generate  logos, 
bar  codes,  expanded  characters,  and  other 
graphics.  Unfortunately,  the  board  inter- 
fered with  PC  Magazine  Labs'  IBM 
Graphics  Printer  emulation  test  when  the 
test  sent  the  characters  to  the  printer.  Prin- 
tronix tech  support  advised  us  to  send  the 
character  string  ’’QUIET”  to  the  printer 
before  using  the  emulation.  The  P3240 
also  has  a P-series  emulation. 

On  PC  Labs’  text  speed  test,  the  printer 
performed  at  1 22  characters  per  second  in 
its  IBM  Proprinter  draft  mode — the  slow- 
est of  the  four  line  printers  we  reviewed 
here.  This  is  also  quite  a bit  lower  than  the 
rated  speed,  but  the  test  is  not  designed  to 
take  full  advantage  of  the  line  matrix 
printer’s  capabilities.  On  the  graphics 
speed  test,  the  printer  posted  a fast  4.9 
graphics  pages  per  minute. 

The  P3240  prints  in  data  processing, 
high  speed,  and  near-letter-quality  modes. 
NLQ  mode,  although  well  defined,  is 
not  attractive.  On  the  graphics  speed  test. 
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the  dots  were  too  large  to  produce  a good 
image,  but  the  black  areas  were  very 
dark  and  no  streaking  was  evident. 

The  Printronix  P3240  is  typical  of  the 
line  printers  reviewed  here  as  far  as 
features  go.  Its  disappointing  text  perfor- 
mance is  offset  only  slightly  by  its 
sound-dampening  cabinet  and  bar-coding 
ability,  since  Mannesmann  Tally’s  MT661 
has  the  same  features  and  about  twice  the 
speed. 


FACT  FILE 


Printronix,  17500  Cartwright  Rd.,  P.O. 
Box  19559,  Irvine,  CA  92713;  800-826- 
3874,  714-863-1900. 

Printronix  P3240 

List  Price:  $6,345;  Intelligent  Graphics 
Processor,  $995. 

Standard  Warranty:  90  days  on  parts 
and  labor  with  on-site  service  option. 
Dimensions  (HWD):  42  x 27  x 29 

inches. 

Weight:  210  lbs. 

Emulations:  IBM  Graphics  Printer,  IBM 
Proprinter,  Printronix  P-series. 
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SEIKOSHA  AMERICA  INC. 

Seikosha  LT  20 


Labs’  text  speed  test. 

Letter- quality  mode 
was  a leaden  16cps. 

These  speed  re- 
sults are  not  bad  for  a 
portable,  of  course, 
and  the  printer’s 
status  as  the  first  24- 
pin  portable  would 
mitigate  far  more  ter- 
rible sins.  Its  print- 
head  provides  LQ 
output  that  is  cer- 
tainly worth  the  wait, 
too.  The  output  qual- 
ity may  be  a bit  lighter 
than  you  might  want, 
but  it  is  definitely  as 
legible  as  can  be.  The 
same  goes  for  the 
printer’s  graphics  output,  which  is  slightly 
marred  by  a tendency  to  streak.  The  fact 
that  the  paper  is  fed  from  a 50-sheet- 
capacity  bin  is  a sell  in  itself. 

But  is  this  printer  too  big  to  be  port- 
able? Its  30-pound  weight  would  double 
the  weight  of  most  portables,  and  its  bulk 
could  make  the  load  even  more  cumber- 
some. Seikosha's  solution  comes  in  the 
form  of  a $74.99  carrying  case  sized  gen- 


erously enough  to  contain  the  laptop  PC 
and  printer,  as  well  as  some  accessories. 
Fully  loaded,  it  is  a little  cumbersome,  but 
for  general  transportation  purposes,  the 
weight  and  packaging  should  be  more 
than  acceptable. 

Like  most  laptop  computers,  the  LT  20 
comes  with  a plethora  of  options  and  ac- 
cessories. The  base-priced  unit  comes  with 
only  an  AC  power  supply.  A $549  version 


Seikosha  BP  5780 ^ 

by  Kellyn  Betts 

One  of  the  odd  couples  of  this  year’s 
printer  project  is  Seikosha  America’s 
portable  $499  LT  20  and  heavy-duty 
$2,200  BP  5780.  The  two  printers  really 
have  little  more  than  a boxy  shape  in  com- 
mon. The  princely  24-pin  portable  printer, 
the  LT  20,  is  aimed  at  the  laptop-using 
elite,  while  its  18-pin  cousin,  the  BP  5780, 
is  clearly  a proletarian  printer  for  those 
who  have  to  share  their  resources. 


THE  LT  20 

The  LT  20  certainly  constitutes  a unique 
approach  to  the  portable-printer  problem. 
It  is  designed  to  serve  as  an  under-your- 
laptop  printer.  Accordingly,  its  small  and 
flat  case  resembles  a platform  for  the 
laptop.  Paper  shoots  out  the  printer’s 
right  side  after  slowly  passing  beneath 
the  24-pin  printhead.  The  LT  20  emu- 
lates only  an  IBM  Proprinter,  and  even 
its  fastest  draft  speed — which  is  very 
dotty — is  but  a laggardly  23  characters 
per  second,  according  to  PC  Magazine 


Seikosha  LT  20 


24-pin  scores 

In  Short:  A new  approach  to  the  port- 
able printer,  the  $499  narrow-carriage 
Seikosha  LT  20’s  slow  24-pin  perfor- 
mance is  only  mitigated  by  its  ability  to 
handle  multipart  forms  on  the  road. 


Seikosha  BP  5780 


18-pin  scores 

In  Short:  Although  the  $2,200  ultrafast 
18-pin  wide-carriage  Seikosha  BP  5780 
has  potential,  its  present  flaws  remove  it 
from  the  running. 
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of  the  portable  can  use  AA  or  Sub-C 
batteries,  provided  that  you  buy  extra- 
cost kits  (between  $50  and  $122).  Extra 
RAM  and  ROM  options  ($29.99  each) 
will  buy  you  not  only  eight  additional 
typefaces  (beyond  the  one  that  comes 
standard)  but  also  extra  print  buffer  space. 

BP  5780 

The  BP  5780  is  a printer  for  frequent 
forms  users.  Its  forte  is  to  press  multiple 
layers  (up  to  seven  sheets)  of  carbon- 


filled  and  carbonless  forms  continuously 
at  moderate  speeds.  For  variety,  you  can 
use  the  built-in  sans  serif  or  Times  Roman 
font  instead  of  draft,  though  you  will  pay 
a speed  penalty. 

Changing  fonts,  as  well  as  40  other 
printing  characteristics,  is  easy  with  this 
printer.  A 16-character  LCD  and  a logi- 
cally organized  control  panel  and  setup 
mode  are  the  reason.  The  BP  5780  has 
four  different  emulations — if  you  count 
the  two  flavors  of  its  Seikosha  BP  5460 
emulation  separately — and  it  can  store  up 
to  three  groups  of  settings  for  use  with  dif- 
ferent forms  and  applications. 

Although  the  printer  was  easy  to  use, 
we  encountered  some  problems  during 
testing.  The  paper-width  setting  in  ROM 
worked  exactly  opposite  of  how  it  should, 
making  it  quite  difficult  to  perform  the 
edge-to-edge  test.  Furthermore,  the  IBM 
Proprinter  emulation  failed  to  call  up  the 
LQ  fonts  based  on  the  instructions  out- 
lined in  the  manual.  On  the  other  hand,  the 
Epson  emulation  had  no  problem  doing 
so.  Also,  the  IBM  emulation  exhibited 
some  registration  problems  on  our  graph- 
ics speed  test. 
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Though  we  experienced  problems  with 
both  of  the  Seikosha  printers  that  we 
tested,  it  is  only  fair  to  mention  that  the 
company  has  a fairly  generous  service 
policy.  The  two-year  parts-and-labor 
warranty  is  implemented  through  the 
company’s  network  of  authorized  service 
centers  and  is  backed  up  by  a toll-free 
technical  support  line.  Also,  an  OEMed 
version  of  the  BP  5780  is  marketed  by 
Dataproducts  as  the  8500  printer  for  the 
same  $2,200  price. 

Any  and  all  laptop-using  executives 
and  professionals  should  consider  adding 
Seikosha’s  new  LT  20  to  their  portable 
collection.  Try  it  out,  at  least.  But  stay 
away  from  the  BP  5780,  at  least  until  it 
gets  a ROM  upgrade,  or  consider  taking  a 
close  look  at  the  Dataproducts  8500  if  a 
forms-intensive  printer  is  more  your 
speed. 


FACT  FILE 


Seikosha  America  Inc.,  10  Industrial 
Ave.,  Mahwah,  NJ  07430;  800-338- 
2609,  201-327-7227. 

Seikosha  LT  20 

List  Price:  $499;  with  AA  disposable 
battery  and  rechargeable  battery 
capacity,  $549;  with  AA  disposable 
battery  and  rechargeable  battery  kit 
with  trickle  charger,  $142.99;  trickle 
charger  for  Sub-C  and  AA  battery  packs 
(no  AC  during  charging),  $46.99;  trickle 
charger  for  Sub-C  and  AA  battery  packs 
(with  AC  power  during  charging), 

$1 21 .99;  cigarette-lighter  adapter, 
$99.99;  ROM  to  expand  the  number  of 
fonts  from  one  to  nine,  $29.99;  RAM 
expansion  chip  to  32K,  $29.99; 
carrying  case,  $74.99. 

Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  2x15x11  inches. 
Weight:  6 lbs.  (without  battery),  8 lbs. 
(with  battery). 

Emulations:  IBM  Proprinter. 

Seikosha  BP  5780 
List  Price:  $2,200;  font  card,  $29.99. 
Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  10  x 24  x 12 

inches. 

Weight:  44  lbs. 

Emulations:  Epson  FX,  IBM  Proprinter, 
Seikosha  BP  5460. 
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STAR  MICRONICS  AMERICA  INC. 

Star  Micronics 
NX-1001  Multi-Font 

Star  Micronics 
NX-1020  Rainbow 

Star  Micronics 
NX-2420  Multi-Font 

Star  Micronics 
NX-2420  Rainbow 

Star  Micronics 
XB-2420  Multi-Font 

Star  Micronics 
XB-2425  Multi-Font 

Star  Micronics 
XR-1020  Multi-Font 

Star  Micronics 
XR-1520  Multi-Font'- , 

by  Bruce  Brown 

To  make  money  selling  dot  matrix'pfint- 
ers,  a vendor  must  offer  temptingly  priced 
printers  that  combine  adequate  print  qual- 
ity, effortless  paper  handling,  multiple 
fonts,  and  acceptable  speed.  Star  Micron- 
ics America’s  printers  do  well  in  each 
aspect.  With  13  different  models  with 
retail  prices  ranging  from  $229  to  $949 
and  discounts  of  up  to  40  percent,  Star 
Micronics  is  the  second-highest-volume 
dot  matrix  printer  manufacturer  in  the 
world,  following  only  Epson  America. 
The  company  introduced  eight  of  its  cur- 
rent models  this  year,  with  newly  de- 
signed cases,  new  print  mechanisms,  and 
added  functions. 

These  eight  new  printers  include  four 
9-pin  models  (the  $229  narrow-carriage 
NX- 1001  Multi-Font,  the  $299  narrow- 
carriage  NX-1020  Rainbow,  the  $549 
narrow-carriage  XR-1020  Multi-Font,  and 
the  $699  wide-carriage  XR-1520  Multi- 
Font)  and  four  24-pin  models  (the  $449 
narrow-carriage  NX-2420  Multi-Font,  the 
$499  narrow-carriage  NX-2420  Rainbow, 
the  $749  narrow-carriage  XB-2420  Multi- 
Font,  and  the  $949  wide-carriage  XB- 
2425  Multi-Font). 

All  but  the  low-end  NX- 1001  Multi- 
Font  do  away  with  mechanical  DIP 


switches  entirely,  using  an  electronic  DIP- 
switch  system  for  selecting  and  setting 
printer  parameters  and  power-on  defaults 
via  the  front-panel  buttons.  All  the  new 
Star  Micronics  printers  have  a single  but- 
ton-selectable quiet  mode,  which  cuts 
printing  speed  slightly  but  noticeably 
quiets  the  printing  process. 

Star  Micronics  sells  to  a variety  of 
markets,  but  its  current  focus  for  dot  ma- 
trix printers  is  home  offices.  The  com- 
pany believes  the  home-office  market 
consists  of  businesses  run  from  homes, 
employees  who  bring  work  home  after 
hours,  and  telecommuters.  This  market  is 
rapidly  growing,  estimated  to  include  20 
million  households  this  year  and  more 
than  40  million  households  by  1995. 

THE  NX-1001  MULTI-FONT 

At  $229  retail,  the  NX- 1 00 1 Multi-Font  is 
the  least  expensive  printer  in  Star  Micron- 
ics’ new  line.  This  9-pin  narrow-carriage 
printer  sells  for  as  little  as  $126  on  the 
street  and  has  the  most  limited  feature  set 
of  any  new  Star  Micronics  printer.  It  has, 
for  example,  no  bottom  paper  feeding 
(often  preferred  for  multipart  forms)  and 
only  four  resident  near-letter-quality  fonts 
(Courier,  Orator,  Orator-2,  and  sans  serif). 
There  is  an  optional  $99  light-duty  sheet 
feeder  that  handles  up  to  50  sheets  of 


Star  Micronics  NX-1001 
Multi-Font 


9-pin  scores 

In  Short:  The  $229  9-pin  narrow-car- 
riage Star  Micronics  NX- 1 001  Multi-Font 
is  a good  choice,  especially  because  this 
low-end  printer  has  smooth  operation. 
With  a street  price  as  low  as  $126.  it 
could  be  the  cheapest  printer  here. 
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paper  in  a single  bin. 

The  two  NX-1001  Multi-Font  printer 
emulations  are  Epson  LX  and  IBM  Pro- 
printer.  The  unit  supports  automatic  paper 
loading,  and  its  front  panel  has  separate 
buttons  for  font  and  pitch  selection,  in- 
cluding condensed  and  proportional  print. 
Selectable  pitch  and  font  locking  let  you 
override  commands  sent  via  application 
software. 

Print  quality  for  text  and  graphics  is 
acceptable  for  a 9-pin  printer.  The  print- 
ing speed  is  also  as  expected  but  unspec- 
tacular, rated  at  1 50  characters  per  second 
in  10-character-per-inch  draft  mode,  but 
the  unit  turned  out  97  cps  on  PC  Magazine 
Labs’  text  speed  test.  NLQ  mode,  rated  at 
38  cps,  came  in  at  26  cps. 

THE  NX-1020  RAINBOW 

The  NX-1020  Rainbow,  Star  Micronics' 
least-expensive  color-capable  9-pin 
printer,  replaces  the  NX- 1 000  Rainbow. 
With  a list  price  of  $299  and  street  price  as 
low  as  $170,  the  NX-1020  Rainbow  is  a 
small  step  up  from  the  NX-1001,  but  it 
offers  several  advantages  over  its  even 
lower-end  sibling. 

In  addition  to  added  color-printing 
capability  via  an  Epson  FX  emulation,  the 


t 


he  added  flexibility 
brought  by  the 
Star  Micronics 
NX- 1020  Rainbow's 
extra  features 
is  worth  the 
price  jump. 


NX- 1020  adds  a high-speed  draft  mode, 
an  EDS  (Electronic  Dip  Switch)  menu,  a 
standard  internal  push/pull  tractor  feed, 
and  bottom  feeding.  Standard  draft  and 
NLQ  speed  ratings  are  the  same  as  for  the 
NX- 1 001  Multi-Font,  and  there  is  the 
identical  set  of  four  NLQ  resident  fonts, 
but  the  added  flexibility  brought  by  the 
NX- 1020  Rainbow's  extra  features  is 
worth  the  price  jump. 

However,  the  NX- 1020  Rainbow  tested 
at  speeds  of  only  96  cps  in  IBM  Proprinter 
draft  mode  and  34  cps  in  NLQ  mode.  The 
high-speed  draft  mode,  rated  at  200  cps, 
provided  only  a slight  increase  over  regu- 
lar draft  on  PC  Labs’  test. 


Star  Micronics  NX-1020 
Rainbow 


9-pin  scores 

In  Short:  The  $299  9-pin  narrow-car- 
riage NX- 1020  Rainbow  is  Star  Micron- 
ics' least  expensive  color-capable  printer 
(with  a street  price  as  low  as  $1 70).  Its 
features  include  bottom  paper  feeding 
and  a high-speed  draft  mode. 


Star  Micronics  XB-2420 
Multi-Font 


24-pin  scores 

In  Short:  If  you're  looking  for  a font  and 
feature-laden  24-pin  printer  at  a reason- 
able price,  the  $749  narrow-carriage 
color-capable  Star  Micronics  XB-2420 
Multi-Font  delivers  impressive  quality. 
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The  NX-1020  Rainbow's  paper-han- 
dling options  do,  however,  add  signifi- 
cantly to  its  utility.  The  built-in  push/pull 
internal  tractor  and  $50  optional  external 
pull  tractor  enable  the  bottom-feed  slot 
and  allow  for  smoother  handling  of  multi- 
part forms. 

THE  XR-1020  MULTI-FONT 
AND  XR-1520  MULTI-FONT 

If  9-pin  print  quality  is  sufficient  but  you 
need  faster  performance  than  the  Star 
Micronics  low-end  9-pin  printers  provide, 
the  narrow-carriage  XR- 1 020  Multi-Font 
and  wide-carriage  XR-1520  Multi-Font 
printers  are  a good  buy.  With  list  prices  of 
$549  and  $699,  respectively,  these  print- 
ers are  especially  well  positioned  as  work- 
horse machines.  Both  units  will  print  in 
color  with  an  optional  $20  color  ribbon. 

The  XR-1020  and  XR-1520  Multi- 
Font  printers  are  Epson  FX-  and  IBM 
Proprinter-compatible.  Each  has  a 32K 
print  buffer  and  a total  of  seven  resident 
NLQ  fonts,  as  well  as  draft  and  high- 
speed draft  fonts.  The  NLQ  fonts  are 
Courier,  Helvetica,  Orator,  Prestige,  sans 
serif,  script,  and  Times  Roman,  all  print- 
able in  ten  pitches  from  2.5  to  20  cpi,  and 
all  but  script  are  in  proportional  pitch. 

Both  the  XR-1020  Multi-Font  and  the 
XR-1520  Multi-Font  are  a big  step  up  in 
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rated  and  tested  speeds  from  the  lower- 
cost  Star  Micronics  9-pin  models.  Rated 
at  70  cps  in  1 0-cpi  NLQ  mode  and  280  cps 
in  draft  mode,  the  actual  test  results  were 
about  57  cps  in  NLQ  mode  and  1 37  cps  in 
draft. 

Both  printers  can  feed  from  the  back, 
from  the  top.  and  from  the  bottom.  The 
built-in  tractor  is  push-style  only,  but  a 
$50  optional  external  pull  tractor  makes 
quick  work  of  bottom-fed  multipart 
forms — although  when  we  fed  five-part 
forms  through,  the  rear  feed  worked  with- 
out binding.  The  narrow-carriage  model 
accepts  paper  up  to  1 1 .7  inches  wide,  and 
the  wide  version  can  handle  paper  widths 
up  to  1 6.5  inches.  Both  the  $ 1 49  narrow- 
carriage  and  $ 1 99  wide-carriage  50-sheet- 
capacity  single-bin  automatic  sheet-feeder 
were  easy  to  attach  and  worked  fine  dur- 
ing testing. 

-THE  NX-2420  MULTI-FONT  J 

A step  uptirprint-quafttyTs  Star  Micron- 
ics’ NX-2420  Multi-Font — a narrow-car- 
riage printer  that  lists  for  $449  and  sells  on 
the  streets  for  as  little  as  $269. 

Printer  emulations  for  the  NX-2420 
Multi-Font  include  the  Epson  LQ  and 
IBM  Proprinter.  In  addition  to  regular  and 


high-speed  draft  fonts,  there  are  five  resi- 
dent NLQ  fonts:  Courier,  Prestige,  sans 
serif,  script,  and  Times  Roman.  There  are 
also  4 optional  font  cards  ($99  each)  with 
an  additional  2 to  4 fonts  each.  In  addition 
to  proportional  spacing,  this  printer  lets 
you  select  from  13  different  character 
pitches. 

No  one  will  buy  the  NX-2420  Multi- 
Font  for  speed.  It  ran  PC  Magazine  Labs’ 
standard  text  speed  test  at  94  cps  in  IBM 
Proprinter  draft  and  a lowly  43  cps  in  LQ 
mode.  Speed  is  not  what  counts  here  but 
text  and  graphics  print  quality,  which  is 
noticeably  better  than  that  produced  by 
Star  Micronics’  9-pin  printers. 

The  NX-2420’s  paper-handling 
choices  include  top,  rear,  or  bottom  paper 
feeding,  with  a standard  internal  push/ 
pull  tractor  standard.  Options  include  a 
$55  paper-roll  holder  and  a $99  50-sheet 
single-bin  cut-sheet  feeder. 

THE  NX-2420  RAINBOW 

With  the  same  model  number  but  differ- 
ent surname  than  the  NX-2420  Multi- 
Font,  the  NX-2420  Rainbow  lists  for  $499 
(figure  a street  price  around  $299)  but 
adds  an  Epson  LQ  color  emulation  and  a 
larger  30K  print  buffer. 

The  NX-2420  Rainbow  is  a narrow- 
carriage  24-pin  printer  with  top,  rear,  and 
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Multi-Font 


24-pin  scores 

In  Short:  The  $449  narrow-carriage  Star 
Micronics  NX-2420  Multi-Font  gives  you 
slow  but  good-looking  24-pin  output  and 
is  a simple-to-use  printer. 
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Star  Micronics  NX-2420 
Rainbow 


24-pin  scores 

In  Short:  The  $499  24-pin  narrow-car- 
riage Star  Micronics  NX-2420  Rainbow 
moves  one  step  ahead  of  its  sibling,  the 
NX-2420  Multi-Font,  by  adding  color  ca- 
pability and  a larger  buffer. 


Star  Micronics  XB-2425 
Multi-Font 


24-pin  scores 

In  Short:  Another  high-quality  24-pin 
printer,  the  $949  color-capable  Star 
Micronics  XB-2425  Multi-Font  is  the  wide- 
carriage  brother  of  the  XB-2420  Multi- 
Font. 
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Printers  for  people  who  want  to  look 
as  good  at  home  as  they  do  in  the  office. 


When  you  put  your  ideas  on  paper,  they  haw  to  make  a great  impression.  And  that’s  a given,  with  either  of  these  two  new  Panasonic* 
printers.  Because  both  offer  the  impressive  value  and  performance  you'd  expect  from  the  people  who  make  the  industry’s 
best-selling  24-pin  printer.  * 

The  KX-P1 124i,  the  office  model,  gives  you  1 1 built-in  fonts,  including  Super  letter  Quality  for  an  exceptionally  professional 
appearance.  You  also  get  the  versatility  of  bottom,  front  and  rear  paper  paths.  300  cps  draft  speed.  And  a new  LCD  display  on 
the  EZ”  Set  control  panel  that  takes  “user  friendly"  to  a new  level.  For  the  price,  there  isn’t  another  printer  on  the  market  that  even 
comes  close. 

TheKX-P1123bring5homenearlythesamecapabilities,atapricethat’sevenmore  punters  Computers  Peripherals 
affordable.  It  has  7 fonts,  three  paper  paths,  EZ  Set  front  panel,  and  240  cps  draft  Copiers,  typewriters  and  Facsimiles 
speed.  Plus  a new  automatic  microline  feed  that  makes  paper  loading  a cinch. 

The  Panasonic  KX-P1124i  and  KX-P1123.  Two  very  good  reasons  to  see  your 
Panasonic  dealer  very  soon.  And  see  for  yourself  why  our  strongest  impression  is  value. 

A phone  call  to  1-800-742-8086  will  bring  you  more  information. 

• The  Panasonic  KX-P1 124.  Based  on  US  dollar  share  of  competitive  models  for  the  12  months 
P6-PC  ending  December.  1990.  as  reported  by  InfoCorp.  ( 1/91 ). 
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bottom  feeding,  an  internal  push/pull  trac- 
tor feed,  five  NLQ  fonts,  and  the  same 
slow  printing  speed  resulting  in  good  print 
quality. 

All  the  NX-2420  Multi-Font’s  fonts, 
pitches,  and  options  are  available  here  as 
well,  making  the  NX-2420  Rainbow  a 
low-end  24-pin  narrow-carriage  printer 
with  just  a little  bit  extra. 

THE  XB-2420  MULTI-FONT  AND 
XB-2425  MULTI-FONT 

The  high  end  of  Star  Micronics’  24-pin 
dot  matrix  line  is  the  XB-2420  and  XB- 
2425  Multi-Font  printers.  The  $749  ($442 
street  price)  narrow-carriage  XB-2420 
Multi-Font  and  $949  ($560  street  price) 
wide-carriage  XB-2425  Multi-Font  add 
good  speed  for  24-pin  printers,  flexible 
paper  handling,  and  more  fonts  than  you 
will  need.  Both  printers  also  include  color 
capability  and  come  with  a color  ink  rib- 
bon cartridge. 

Other  than  the  ability  to  handle  wider 
paper  than  the  XB-2420  Multi-Font  ( 1 6.5 
inches  maximum  versus  1 1.7  inches),  the 
only  difference  found  in  the  XB-2425 
Multi-Font  is  a larger  print  buffer:  76K 
versus  the  XB-2420  Multi-Font’s  29K. 


These  are  the  only  new  dot  matrix 
printers  Star  Micronics  sells  with  an  LCD 
front-panel  menu  screen,  in  this  case  a 1 6- 
character  device.  It  is  with  this  screen  and 
the  EDS  menu  mode  that  you  can  select 
the  Epson  LQ  or  IBM  Proprinter  emula- 
tion, or  any  of  the  prodigious  number  of 
fonts. 

Of  the  27  resident  fonts,  there  are  two 
draft  (regular  and  high-speed),  four  SLQ 
(super  letter  quality),  and  21  NLQ  fonts. 


The  quantity  of  LQ  fonts  is  reduced  some- 
what if  proportional-pitch  versions  are 
not  counted  separately,  but  you  still  end 
up  with  Times  Roman  and  TW-Light  in 
SLQ,  and  Blippo,  Cinema,  Courier, 
Helvetica,  Letter-G,  Orator,  Orator-2, 
Prestige,  sans  serif,  script,  and  Times 
Roman  fonts  in  NLQ  mode.  If  that  is  not 
enough,  additional  NLQ  and  SLQ  font 
cards  are  available  for  $99  each.  The  print 
quality  is  uniformly  smooth. 

While  the  XB-2420  and  XB-2425 
Multi-Font  printers  don’t  produce  blazing 
speeds  compared  with  9-pin  printers,  they 
hold  their  own  against  other  24-pin  print- 
ers. Their  text  speed  test  results  were 
highly  respectable,  at  about  135  cps  in 
regular  IBM  Proprinter  draft  mode  and 
about  39  cps  in  LQ  mode. 

Y ou  can  feed  the  printers  from  the  top, 
rear,  or  bottom.  A standard  internal  push 
tractor  can  be  augmented  by  a $50  exter- 
nal pull  tractor  for  using  multipart  forms 
via  the  bottom-feed  slot.  A 70-sheet  single- 
bin cut-sheet  feeder  is  an  extra  $149  for 
the  narrow-carriage  version  and  $199  for 
the  wide  version. 

Star  Micronics  printers  are  widely  sold 
via  dealer  and  direct  selling  channels.  All 
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printers  come  with  a two-year  parts-and- 
labor  warranty,  with  service  available  from 
authorized  service  centers. 

The  new  Star  Micronics  dot  matrix 
printers  present  a full  selection  of  rea- 
sonably priced  printers.  If  lasers  don’t 
give  you  the  paper-handling  flexibility 
you  need,  or  if  you  just  need  one  or  more 
extra  printers  for  office  or  home  use,  it  is 
hard  to  see  how  you  would  be  disap- 
pointed by  any  of  the  eight  printers  in  the 
Star  Micronics  line. 
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Star  Micronics  America  Inc.,  420 
Lexington  Ave.,  #2702,  New  York,  NY 
10170;  800-447-4700,  212-986-6770. 

Star  Micronics  NX-1001  Multi-Font 
List  Price:  $229;  50-sheet  cut-sheet 
feeder.  $99. 

Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions  (HWD):  5x17x16  inches. 
Weight:  1 1 lbs. 

Emulations:  Epson  LX,  IBM  Proprinter. 

Star  Micronics  NX-1020  Rainbow 
List  Price:  $299;  50-sheet  cut-sheet 
feeder,  $99;  external  pull  tractor,  $50; 
paper-roll  holder,  $55. 

Standard  Warranty:  Two  years  on 
parts  and  labor. 


Dimensions  (HWD):  6x19x17  inches. 
Weight:  14  lbs. 

Emulations:  Epson  EX,  Epson  FX,  IBM 
Proprinter. 

Star  Micronics  NX-2420  Multi-Font 
List  Price:  $449;  pull  tractor,  $50;  font 
cards,  $99  each;  50-sheet  cut-sheet 
feeder,  $99;  32K  buffer  with  battery 
backup,  $49;  paper-roll  holder,  $55. 
Standard  Warranty:  Two  years  on 
parts  and  labor. 

Dimensions:  7x19x14  inches. 
Weight:  15  lbs. 

Emulations:  Epson  LQ,  IBM  Proprinter. 

Star  Micronics  NX-2420  Rainbow 
List  Price:  $499;  pull  tractor,  $50; 


Star  Micronics  XR-1020 
Multi-Font 


9-pin  scores 

In  Short:  The  $549  9-pin  narrow-car- 
riage Star  Micronics  XR-1 020  Multi-Font 
is  an  unremarkable  medium-duty  printer. 


font  cards,  $99  each;  50-sheet 
cut-sheet  feeder,  $99;  32K  buffer 
with  battery  backup,  $49;  roll-paper 
holder,  $55. 

Standard  Warranty:  Two  years  on  parts 
and  labor. 

Dimensions:  7 x 19  x 14  inches. 

Weight:  15  lbs. 

Emulations:  Epson  LQ,  IBM  Proprinter. 

Star  Micronics  XB-2420  Multi-Font 
List  Price:  $749;  pull  tractor,  $50;  font 
cards,  $99  each;  70-sheet  cut-sheet 
feeder,  $149;  8K  serial  interface 
cartridge,  $85;  32K  buffer  with  battery 
backup,  $49;  128K  parallel  interface 
cartridge,  $1 39. 

Standard  Warranty:  Two  years  on  parts 
and  labor. 

Dimensions:  7 x 19  x 20  inches. 
Weight:  22  lbs. 

Emulations:  Epson  LQ,  IBM  Proprinter. 

Star  Micronics  XB-2425  Multi-Font 
List  Price:  $949;  pull  tractor,  $50;  font 
cards,  $99  each;  70-sheet  cut-sheet 
feeder,  $199;  8K  serial  interface 
cartridge,  $85;  32K  buffer  with  battery 
backup,  $49;  128K  parallel  interface 
cartridge,  $139. 

Standard  Warranty:  Two  years  on  parts 
and  labor. 

Dimensions:  7 x 25  x 20  inches. 
Weight:  27  lbs. 

Emulations:  Epson  LQ,  IBM  Proprinter. 

Star  Micronics  XR-1020  Multi-Font 
List  Price:  $549;  pull  tractor,  $50; 
50-sheet  cut-sheet  feeder,  $149;  8K 
serial  interface  cartridge,  $85;  128K 
parallel  interface  cartridge,  $139;  color 
option,  $20. 

Standard  Warranty:  Two  years  on  parts 
and  labor. 

Dimensions  (HWD):  7 x 19  x 20  inches. 
Weight:  21  lbs. 

Emulations:  Epson  FX,  IBM  Proprinter. 

Star  Micronics  XR-1 520  Multi-Font 
List  Price:  $699;  pull  tractor,  $50; 
50-sheet  cut-sheet  feeder,  $199;  8K 
serial  interface  cartridge,  $85;  128K 
parallel  interface  cartridge,  $139;  color 
option,  $20. 

Standard  Warranty:  Two  years  on  parts 
and  labor. 

Dimensions  (HWD):  7 x 25  x 20  inches. 
Weight:  26  lbs. 

Emulations:  Epson  FX,  IBM  Proprinter. 
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TANDY  CORP. 


Tandy  DMP 
Tandy  DMP 
Tandy  DMP 

by  Joseph  Desposito 


Tandy  Corp.  is  presenting  three  new  dot 
matrix  printers  this  year  and  positioning 
them  at  lower  price  points  than  its  entries 
a year  ago.  For  the  24-pin  line,  the  $399.95 
Tandy  DMP  202  is  priced  $100  lower 
than  the  older  DMP  240,  but  it  sacrifices 
speed  and  features.  For  the  9-pin  I ine  ( 1 30 
series),  there  are  no  such  tradeoffs.  Tandy’s 
$3 1 9.95  DMP  1 35  and  $299.95  DMP  1 36 


(both  narrow-carriage  machines)  are 
priced  $40  and  $60  lower,  respectively, 
than  the  soon-to-be-discontinued  DMP 
134.  yet  they  offer  increased  speed  and 
more  features. 

T andy  operates  over  7,000  retail  stores 
nationwide,  which  can  mean  benefits  such 
as  available  supplies  and  repair  services  at 
any  of  its  stores.  But  with  Tandy  planning 
to  close  its  Computer  Centers,  some  stores 
may  not  stock  the  whole  line  of  printers. 
You  can  order  a printer,  though,  and  expect 
to  have  it  within  two  days. 

Usually,  the  criteria  for  review  in  PC 


9-pin  scores 

In  Short:  The  $319.95  9-pin  narrow- 
carriage  Tandy  DMP  135  employs  a 
novel  way  of  selecting  fonts  and  pitch 
size,  but  it  is  still  merely  another  low-end 
printer. 
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DOT  MATRIX 


Magazine’s  special  printer  issue  include 
the  stipluation  that  printers  must  be  manu- 
factured and  distributed  by  the  same 
company.  Although  Tandy  does  not  manu- 
facture any  of  the  three  printers  we 
reviewed  here  (they  are  manufactured 
to  Tandy's  specifications  by  Citizen 
America).  PC  Magazine  is  making  an 
exception  in  this  case  because  of 
Tandy's  wide  customer  base  and  distribu- 
tion network. 

A new  Tandy  dot  matrix  printer  not 
reviewed  here,  but  scheduled  to  be  avail- 
able by  the  time  you  read  this,  is  the  DMP 
2104.  This  is  a 24-pin  wide-carriage  printer 
that  replaces  the  DMP  442  in  the  Tandy 
line.  Designed  for  the  small-business 
market,  this  printer  is  similar  to  the  DMP 
202  and  sells  for  $599. 

THE  DMP  202 

Simplicity  is  the  key  feature  of  Tandy's 
DMP  202  24-pin  printer,  a narrow-car- 
riage model  that  sells  for  $399.95.  Its 
comparative  dearth  of  features  is  fore- 
shadowed by  its  tiny  control  panel.  With 
only  two  membrane  switches,  a user  can 
select  letter  quality,  draft,  and  super  speed 
draft,  as  well  as  the  more  common  form- 
feed/line-feed and  on/off.  A green  LED 


9-pin  scores 

In  Short:  This  $299.95  9-pin  narrow- 
carriage  unit  has  many  of  the  features 
you  look  for  in  a low-end  printer — color 
capability,  dual  paper  feed,  automatic 
paper  parking,  and  a tear-off  feature — all 
at  a reasonable  price. 


signals  the  appropriate  print  mode  by 
blinking  one,  two,  or  three  times. 

The  DMP  202  is  easy  to  set  up.  Pop  in 
a ribbon,  slip  fanfold  paper  into  the  trac- 
tor-feed mechanism,  and  pull  on  the  paper 
bail:  the  paper  loads  automatically.  Don't 
worry  about  emulations:  IBM  Proprinter 
is  the  only  one  available.  Setting  DIP 
switches  is  a minor  annoyance:  they  are 
below  the  ribbon,  which  forces  you  to  re- 
move the  ribbon  to  get  at  them. 

The  DMP  202  has  a built-in  tractor 
feed  and  a plastic  paper  rack  for  feeding 
single  sheets  of  paper.  Although  the  speci- 
fications for  the  printer  include  paper 
parking,  this  feature  is  not  automatic;  you 
must  manually  retract  the  fanfold  paper 
from  the  platen.  With  the  fanfold  paper  re- 
tracted, the  printer  automatically  advances 
any  sheet  of  paper  or  envelope  you  place 
in  the  sheet-feed  rack. 

The  narrow-carriage  printer  handles 
multipart  forms  easily,  but  it  has  trouble 
with  heavy  paper  stock,  which  lifts  the 
paper  bail  and  stops  feeding  through  the 
printer.  The  DMP  202  also  had  some  sig- 
nificant printing  speed  difficulties.  On  PC 
Magazine  Labs'  text  speed  test,  the  DMP 
202  muddled  through  71  characters  per 
second  in  its  IBM  Proprinter  draft  mode. 
In  letter-quality  mode,  the  DMP  202  could 
muster  only  29  cps. 


24-pin  scores 

In  Short:  The  $399.95  24-pin  narrow- 
carriage  Tandy  DMP  202  is  simple  to  op- 
erate and  produces  quality  print,  but  it 
suffers  from  a dearth  of  features. 


Copyrighted  material 


THE  DMP  135 

The  Tandy  DMP  135,  a narrow-carriage 
model  that  sells  for  $3 19.95,  is  $20  more 
expensive  than  the  other  9-pin  printer  in 
Tandy’s  line.  The  DMP  135'smost  inter- 
esting feature  is  its  control  panel,  which 
consists  of  four  membrane  switches  with 
Right  and  Left  Arrow  symbols  below  the 
middle  two.  Pressing  these  cursor-key 
switches  when  the  printer  is  off-line  moves 
the  printhead  back  and  forth.  You  use  this 
technique  to  select  font  names,  pitch  sizes, 
and  other  attributes  embossed  on  the  clear 
plastic  machine  cover.  This  method  is  un- 
conventional, but  you  can  easily  become 
accustomed  to  it.  The  control  panel  also 
lets  you  perform  more-conventional  op- 
erations, such  as  parking  fanfold  paper. 

Text  options  are  satisfactory  for  a 
9-pin  printer.  To  switch  between  Epson 
FX  and  IBM  Proprinter  emulations,  you 
just  flip  one  of  the  DIP  switches  conven- 
iently located  beneath  the  front  edge  of 
the  printer  cover.  You  may  select  one  of 
four  near-letter-quality  typefaces:  Cou- 
rier, Gothic,  Prestige,  and  sans  serif.  None 
of  them,  however,  are  particularly  appeal- 
ing. On  PC  Magazine  Labs’  text  speed 
test,  the  default  Courier  font  printed  at  a 
mediocre  32  cps  in  IBM  Proprinter  NLQ 
mode  and  99  cps  in  draft  mode. 

When  using  the  paper-parking  feature, 
the  DMP  1 35  printed  fine  on  single  sheets 
of  paper,  but  it  produced  streaky  output 
when  printing  on  envelopes.  This  printer 
does  not  have  color  capability,  but  Tandy 


sells  a $19.95  set  of  single-color  ribbons, 
which  at  least  allows  you  to  print  in  colors 
other  than  black. 

THE  DMP  136 

At  $299.95,  the  narrow-carriage  Tandy 
DMP  136  is  the  lowest-priced  printer  in 
the  Tandy  line.  The  DMP  136  is  color- 
capable  with  the  addition  of  a $29.95 
color  ribbon  and  motor.  A 9-pin  printer, 
the  DMP  136  is  very  similar  in  design  to 
the  24-pin  DMP  240  (both  are  manufac- 
tured by  Citizen)  and  Citizen’s  own 
200GX,  an  Editors’  Choice  winner  in  last 
year’s  printer  issue. 

The  DMP  1 36  feeds  paper  through  the 
usual  U path  or  a slot  at  the  printer’s  bot- 
tom. To  take  advantage  of  this,  you  re- 
move the  tractor-feed  mechanism  from  its 
usual  push  position  and  install  it  in  a pull 
position. 

The  printer  has  a hinged  cover  with  an 
embedded  paper  bail.  This  sturdy  con- 
struction allows  the  DMP  136  to  print  on 
heavy  paper  stock.  The  cover  also  acts  as 
a tearing  guide  and  supports  a zero-tear- 
off  feature — especially  useful  for  multi- 
part forms,  although  it  is  a bit  complex  to 
enable.  The  printer  also  supports  paper 
parking,  and  a paper  rack  allows  for  single- 
sheet feeding.  The  DMP  1 36  has  its  paral- 
lel port  at  the  right  side  of  the  printer.  The 
review  unit  also  included  an  optional  se- 
rial port.  You  can  connect  two  computers 


to  the  printer  when  the  serial  interface  is 
installed. 

The  control  panel  consists  of  a me- 
chanical slide  switch  and  four  push-but- 
tons. As  you  slide  the  switch,  different 
attributes  appear.  You  select  attributes — 
which  include  print  modes,  fonts,  and 
pitch — via  a push  button.  The  DMP  136 
emulates  the  Epson  FX  and  the  IBM 
Proprinter.  Changing  emulation  modes  is 
done  via  DIP  switches  located  in  a com- 
partment at  the  printer’s  right  side. 

The  DMP  136  has  three  NLQ  fonts: 
Courier,  sans  serif,  and  Times  Roman. 
None  are  particularly  appealing.  On  PC 
Labs'  text  speed  test,  the  DMP  136  printed 
its  NLQ  font  in  IBM  Proprinter  mode  at  a 
dawdling  30  cps,  and  its  draft  mode  was 
108  cps. 

Print  quality  was  satisfactory,  but  when 
printing  graphics,  the  black  ribbon  slightly 
streaked  black  areas  and  printed  coarse 
dots  in  shaded  areas.  And  graphics  print- 
ing with  the  color  ribbon  created  slight 
smudges  of  black  in  the  color  areas. 

All  three  printers  carry  a one-year 
limited  warranty.  Out  of  the  Tandy  trio, 
the  DMP  136  offers  the  best  array  of 
features  for  the  price.  Don’t  overlook  this 
one  if  you  are  in  the  market  for  a 9-pin 
color-capable  printer.  The  DMP  202  and 
DMP  135  have  less  to  recommend  them 
and  seem  relatively  poor  in  features.  ■ 


FACT  FILE 


Tandy  Corp.,  1800  One  Tandy  Center, 
Fort  Worth,  TX  76102;  81 7-390-301 1 . 

Tandy  DMP  135 

List  Price:  $319.95;  32K  RAM  upgrade, 
$59.95. 

Standard  Warranty:  One  year  (limited). 
Dimensions  (HWD):  5x15x14  inches. 
Weight:  8 lbs. 

Emulations:  Epson  FX,  IBM  Proprinter. 

Tandy  DMP  136 

List  Price:  $299.95;  color  option, 

$29.95;  serial  port,  $49.95. 

Standard  Warranty:  One  year  (limited). 
Dimensions  (HWD):  6x17x14  inches. 
Weight:  1 1 lbs. 

Emulations:  Epson  FX,  IBM  Proprinter. 

Tandy  DMP  202 
List  Price:  $399.95. 

Standard  Warranty:  One  year  (limited). 
Dimensions  (HWD):  5x16x14  inches. 
Weight:  9 lbs. 

Emulations:  IBM  Proprinter. 
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Flee  color  disk. 


Buy  10  and  vour  1 llli  disk  is  free,  formatted'and  in  color. 

Give  yourself  a little  free  time  and  try  a free  factory  formatted  disk.  It  won't 
interrupt  vour  work  because  it’s  ready  to  use  right  out  of  the  box.  And  it’s  a 
colorful  way  to  stay  organized  and  let  your  work  stand  out. 

Save  time  and  money  when  you  buy  specially  marked  boxes  of  3M  diskettes. 
Just  another  reason  why  more  business  protects  important  information  on  3M 
brand  diskettes  and  data  cartridges  than  any  other  brand  in  the  world. 

Call  1-800-888-I889  ext.13  to  find  out  more. 

See  us  ai  COMDEX  Booth  #1718  Innovation  working  for  you  - 


•Formatted  for  IBM  PCs  and  compatibles 
or  Macintosh?  See  !>ox  for  details.  Disks 
may  l«e  reformatted.  C 3M  1991. 
Macintosh  is  a registered  trademark  of 
Apple  Computer  Inc. 
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INDEX  TO  PRINTER  REVIEWS  (1984-1991) 


Over  the  last  eight  years,  PC  Magazine  Labs  has 
more  than  800  printers  for  reviews  in  eight 
annual  issues.  Of  those  reviewed  units,  310  are 
still  available  from  the  manufacturers  and  are 
included  in  this  index,  along  with  the  106  printers 
evaluated  in  the  current  Issue. 

We  have  listed  engine  typ 
(as  of  September  1,  1991),  and  sp 
PC  Labs'  text  speed  test.  For  your 
have  also  provided  volume,  issue,  and  page 
numbers  of  the  original  reviews.  Where  upgrades 
exist  but  were  not  considered  significant  enough 
to  warrant  a review  in  PC  Magazine,  we  have  listed 
the  original  versions  we  did  review.  For  printers 
that  have  stayed  the  same  while  their  names  have 
changed,  we  use  the  new  names. 

Since  most  dot  matrix  printers  are  now  avail- 
able with  color  options,  we  no  longer  differentiate 
between  monochrome  and  color-capable  dot 
matrix  printers.  The  price  listed  in  each  case  is 


for  the  standard  printer,  without  a color  option. 
Because  color  PostScript  printers  belong  in  a 
category  of  their  own,  we  have  indicated  which 
thermal  wax  transfer  and  solid-ink  PostScript- 
compatible  printers  handle  color. 

PC  Labs’  text  speed  test  has  remained  virtually 
hanged  since  our  first  printer  issue,  letting 
compare  speeds  across  eight  years  of  prod- 
ucts. Page  printer  speeds  are  measured  in  pag 
per  minute  (ppm);  dot  matrix  speeds  are 
sured  in  characters  per  second  (cps);  line  | 
ers  in  lines  per  minute  (Ipm).  While  laser  | 
speed  is  not  directly  comparable  with  dot  i 
or  ink  jet  speed,  a score  of  1 page  per  minute  f 
roughly  within  a range  of  25  to  30  characters  per 
second  for  double-spaced  text,  or  50  to  60  cps 
single-spaced. 

For  quick  comparisons  of  output  and  test 
results  of  the  printers  reviewed  in  this  issue,  see 
the  PC  Magazine  Printer  Guides. 

Redder 

service 


Company  name 

Product 

Type 

Speed 

Price 

Vol. 

No. 

Pg.  number 

Advanced  Matrix  Technology 

Accel-500 

DM 

161  cps 

$1,485 

8 

19 

345 

AEG  Olympia 

■ NP  136-24 

DM 

118  cps 

$699 

8 

19 

246 

AEG  Olympia 

NP  136SE 

DM 

145  cps 

$599 

9 

19 

334 

AEG  Olympia 

NP  80-24 

DM 

115  cps 

$599 

8 

19 

246 

AEG  Olympia 

NP  80-24E 

DM 

1 05  cps 

$499 

9 

19 

334 

AEG  Olympia 

NP  80SE 

DM 

126  cps 

$499 

9 

19 

334 

AEG  Olympia 

NPC  136-24 

DM 

96  cps 

$799 

8 

19 

345 

AGFA 

P3400  PS 

L 

1 0.5  ppm 

$6,495 

8 

19 

117 

ALPS 

Allegro  500 

DM 

113  cps 

$499 

9 

19 

345 

ALPS 

Allegro  500XT 

DM 

138  cps 

$799 

9 

19 

345 

ALPS 

ASP1600 

DM 

59  cps 

$299 

9 

19 

339 

Apple 

■ LaserWriter  IINT 

L 

6.4  ppm 

$3,999 

7 

18 

116 

Apple 

■ LaserWriter  IINTX 

L 

6.8  ppm 

$4,999 

7 

18 

116 

Apple 

Personal  LaserWriter  NT 

L 

3.9  ppm 

$2,599 

9 

19 

152 

AT&T 

570 

DM 

124  cps 

$695 

8 

19 

250 

AT&T 

583 

DM 

94  cps 

$1,295 

8 

19 

348 

Axonix 

LiteWrite 

DM 

50  cps 

$529 

8 

19 

326 

Axonix 

ThinWrite  1 00 

DM 

60  cps 

$499 

6 

19 

255 

B6zier 

BP4040 

L 

3.9  ppm 

$1,895 

10 

20 

150  420 

Brother 

HL-4PS 

L 

3.9  ppm 

$2,595 

10 

20 

156  421 

Brother 

HL-8V 

L 

7.6  ppm 

$2,495 

10 

20 

156  421 

Brother 

■ HL-8PS 

L 

7.4  ppm 

$4,495 

8 

19 

120 

Brother 

M-1309 

DM 

1 05  cps 

$299 

10 

20 

414  396 

Brother 

M-1324 

DM 

1 06  cps 

$399 

10 

20 

414  396 

Brother 

M-1809 

DM 

83  cps 

$549 

8 

19 

350 

Brother 

M-1824L 

DM 

121  cps 

$749 

8 

19 

352 

Brother 

M-1909 

DM 

129  cps 

$699 

9 

19 

345 

Brother 

M-1924L 

DM 

1 22  cps 

$949 

9 

19 

346 

Brother 

M-2518 

DM 

1 23  cps 

$1,295 

7 

18 

240 

Brother 

M-4018 

DM 

258  cps 

$1,795 

6 

19 

260 

Bull 

Compuprint  4/22 

DM 

1 1 7 cps 

$499 

9 

19 

348 

■ — Editors'  Choice,  C — color,  DM — dot  matrix,  DW — daisy  wheel,  IJ — ink  jet,  L — laser,  SI — solid  ink,  TT — thermal  transfer. 
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Company  name 

Product 

Type 

Speed 

Price 

Vol. 

No. 

Reader 
service 
Pg.  number 

Bull 

Compuprint  4/23 

DM 

116cps 

$699 

9 

19 

348 

Bull 

Compuprint  4/24 

DM 

113  cps 

$995 

9 

19 

351 

Bull 

Compuprint  4/40 

DM 

154  cps 

$1,245 

9 

19 

351 

Bull 

Compuprint  4/43 

DM 

142  cps 

$1,995 

9 

19 

352 

Bull 

Compuprint  4/66 

DM 

235  cps 

$2,395 

6 

19 

302 

Bull 

Compuprint  4/68 

DM 

192  cps 

$2,545 

9 

19 

358 

Bull 

Compuprint  970 

DM 

284  cps 

$3,295 

10 

20 

415  397 

Calcomp 
Canon 
Canon 
Canon 
Canon 
Canon 

Canon 


Canon 


CIE 
CIE 
CIE 
CIE 
CIE 
Citizen 


ColorMaster  Plus  6603PS 

■ BJ-lOe 
BJ-130 

■ BJ-300  Bubble  Jet  Printer 

■ BJ-330  Bubble  Jet  Printer 

LBP-4 

LBP-8  Mark  III 
LBP-8  Mark  MIR 
LBP-8  Mark  HIT 
C-815 


CI-250  UP 

CI-500 

CI-1000 

CI-5000 

GSX-130 


,1 


CTT  0.9  ppm 
IJ  40  cps 
IJ  68  cps 
MS&  198  cps 
KE&  198  cps 
L 3.9  ppm 
Kj?  '-  7.3  ppm 
L 7.4  ppm 
gZ  7.5  ppm 
DM  195  cps 
3491pm 
370  Ipm 
388  cps 
250  cps 
127  cps 


Citizen  j. 

■ GSX-140 

DM 

94  cps 

$499 

9 

19 

361 

Citizen 

GSX-140  Plus 

DM 

112cps 

$499 

10 

20 

421  399 

Citizen 

GSX-145 

DM 

100  cps 

$649 

10 

20 

421  399 

Citizen  . 

HSP-500 

DM 

151  cps 

$499 

8 

19 

357 

Citizen 

HSP-550 

DM 

156  cps 

$699 

8 

19 

357 

Citizen 

■ PN48 

TT 

24  cps 

$469 

10 

20 

421  399 

Citizen 

■ 200GX 

DM 

108  cps 

$299 

9 

19 

360 

Citizen 

200GX  Fifteen 

DM 

1 00  cps 

$499 

10 

20 

421  399 

C-Tech 

ProWriter  C-240 

DM 

113  cps 

$449 

9 

19 

365 

C-Tech 

ProWriter  C-245 

DM 

110  cps 

$559 

9 

19 

365 

C-Tech 

ProWriter  C-310  XP 

DM 

157  cps 

$739 

5 

19 

174 

C-Tech 

ProWriter  C-315  XP 

DM 

1 50  cps 

$919 

5 

19 

174 

C-Tech 

ProWriter  C-510 

DM 

111  cps 

$639 

9 

19 

368 

C-Tech 

ProWriter  C-515 

DM 

1 1 0 cps 

$749 

9 

19 

368 

C-Tech 

ProWriter  C-610+ 

DM 

1 1 3 cps 

$799 

9 

19 

368 

C-Tech 

ProWriter  C-610C+ 

DM 

112  cps 

$859 

9 

19 

368 

C-Tech 

ProWriter  C-645 

DM 

1 68  cps 

$1,395 

9 

19 

371 

C-Tech 

■ ProWriter  C-715A 

DM 

145  cps 

$1,499 

6 

19 

267 

C-Tech 

C.ltoh  ProWriter  CI-4 

L 

4 ppm 

$1,245 

10 

20 

164  422 

Dataproducts 

8070  Plus 

DM 

250  cps 

$1 ,795 

7 

18 

261 

Dataproducts 

9030 

DM 

1 36  cps 

$649 

9 

19 

372 

Dataproducts 

9044 

DM 

104  cps 

$1,099 

9 

19 

372 

Dataproducts 

LZR  960 

L 

8.1  ppm 

$2,995 

10 

20 

164  423 

Datasouth 

DS  180 

DM 

1 28  cps 

$1,395 

3 

23 

223 

Datasouth 

DS  220 

DM 

1 50  cps 

$1,695 

3 

23 

226 

Datasouth 

Performax 

DM 

207  cps 

$2,995 

10 

20 

432  400 

Datasouth 

XL-300 

DM 

1 84  cps 

$1,599 

10 

20 

432  400 

DCS/Fortis 

■ DM2215 

DM 

132  cps 

$529 

8 

19 

268 

DCS/Fortis 

DM3215 

DM 

125  cps 

$699 

9 

19 

391 

DCS/Fortis 

DQ4110 

DM 

1 00  cps 

$499 

8 

19 

270 

DCS/Fortis 

DQ4210 

DM 

1 22  cps 

$589 

8 

19 

273 

DCS/Fortis 

DQ4215 

DM 

1 00  cps 

$899 

8 

19 

364 

Digital  Equipment  Corp. 

DECIaser  1150 

L 

3.9  ppm 

$3,049 

10 

20 

166  424 

Digital  Equipment  Corp. 

DECIaser  2100 

L 

7.5  ppm 

$2,649 

9 

19 

232 

Digital  Equipment  Corp. 

DECIaser  2150 

L 

7.4  ppm 

$3,499 

10 

20 

166  424 

Digital  Equipment  Corp. 

DECIaser  2200 

L 

7.6  ppm 

$3,999 

9 

19 

232 

Digital  Equipment  Corp. 

DECIaser  2250 

L 

7.4  ppm 

$5,149 

10 

20 

166  424 

■ — Editors'  Choice,  C — color,  DM — dot  matrix,  DW — daisy  wheel,  IJ — inkjet,  L — laser.  SI — solid  ink,  TT — thermal  transfer. 
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Product 


Type  Speed 


Price 


Vol.  No. 


Reader 
service 
Pg.  number 


Digital  Equipment  Corp 
Digital  Equipment  Corp 
Digital  Equipment  Corp 
Digital  Equipment  Corp 
Digital  Equipment  Corp 

B 


LA  75  Companion  Printer  DM 

LA  210  DM 

LA  324  MultiPrinter  DM 

UI252  Companion  Color  Printer  IJ 
LN03R-AA  L 


Eastman  Kodak 

Eastman  Kodak 
Eastman  Kodak 
Eastman  Kodak 
Eicon  Technology 
Epson 


■ Diconix  150  Plus 

Diconix  Color  4 Printer 
Ektaplus  7008 
Ektaplus  7016  PS 
EiconLaser 
DFX-5000 


U 

u 

L 

L 

L 

DM 


142  cps 
138  cps 
162  cps 
62  cps 
7.4  ppm 

70  cp f -V* 
64  cps 
7.4  ppm 
14.7  ppm 
7.3  ppm 
307  cps 


$835 

$1,675 

$1,995 

$1,549 

$3,000 


9 19 

3 23 

9 19 

9 19 

5 19 


377 

213 

377 

276 

276 


327 

374  414 
177  425 

276  618  JP  1 
180  426 


267 


•'Hr-* 


Epson 

■ DFX-8000 

DM 

264  cps 

$3,699 

9 

19 

380 

.'Jr.' 

Epson 

EPL-7000 

L 

5.7  ppm 

$1,399 

10 

20 

181 

427 

Epson 

EPL-7500 

L 

5.9  ppm 

$2,999 

10 

20 

181 

427 

Epson 

FX-850 

DM 

138  cps 

$499 

t 

18 

267 

Epson 

■ FX-1050 

DM 

141  cps 

$699 

8 

19 

260 

Epson 

■ LQ-1170 

DM 

140  cps 

$1,049 

10 

20 

441 

401 

Epson 

LQ-200 

DM 

89  cps 

$399 

10 

20 

441 

401 

Epson 

LQ-2550 

DM 

105  cps 

$1,499 

8 

19 

362 

Epson 

■ LQ-570 

DM 

103  cps 

$499 

10 

20 

441 

401 

Epson 

LQ-860 

DM 

128 cps 

$949 

9 

19 

383 

Epson 

■ LQ-870 

DM 

141  cps 

$749 

10 

20 

441 

401 

Epson 

■ LX-810 

DM 

94  cps 

$269 

8 

19 

266 

Everex  Systems 

LaserSchpt  LX 

L 

6 ppm 

$1,995 

10 

20 

187 

428 

Facit 

B1200 

DM 

74  cps 

$289 

9 

19 

384 

Facit 

B2400 

DM 

1 1 1 cps 

$699 

8 

19 

266 

Facit 

B3100 

DM 

149  cps 

$749 

6 

19 

284 

Facit 

B3450 

DM 

134  cps 

$1,349 

9 

19 

386 

Facit 

B3550C 

DM 

181  cps 

$1 .499 

8 

19 

363 

Facit 

P6060 

L 

5.7  ppm 

$1 ,599 

9 

19 

180 

Fujitsu 

DL3400 

DM 

143  cps 

$699 

6 

19 

291 

Fujitsu 

DL3600 

DM 

154  cps 

$949 

10 

20 

444 

402  , 

Fujitsu 

DL4600 

DM 

169  cps 

$1,199 

9 

19 

392 

Fujitsu 

DL5600 

DM 

230  cps 

$2,195 

7 

18 

276 

Fujitsu 

RX7300E 

L 

14.8  ppm 

$7,150 

8 

19 

146 

GCC  Technologies 

BLP  II 

L 

4.2  ppm 

$1 ,999 

10 

20 

191 

429 

GCC  Technologies 

BLP  IIS 

L 

7.9  ppm 

$2,899 

10 

20 

191 

429 

General  Parametrics 

Spectra'Star  430 

CTT 

0.8  ppm 

$6,995 

10 

20 

336 

550 

Genicom 

1020 

DM 

111  cps 

$1,218 

5 

19 

194 

Genicom 

1040 

DM 

1 03  cps 

$1 .799 

8 

19 

368 

Genicom 

3320  Quiet 

DM 

1 44  cps 

$2,044 

4 

19 

166 

Genicom 

3410XLQ 

DM 

1 50  cps 

$2,262 

8 

19 

273 

Genicom 

■ 3840 E 

DM 

212  cps 

$2,595 

10 

20 

445 

403 

H 

Hewlett-Packard 

■ DeskJet  500 

u 

62  cps 

$729 

9 

19 

290 

Hewlett-Packard 

■ LaserJet  IIP 

L 

3.9  ppm 

$1,295 

8 

19 

152 

Hewlett-Packard 

■ LaserJet  III 

L 

7.5  ppm 

$2,395 

9 

19 

184 

Hewlett-Packard 

■ LaserJet  HID 

L 

7.6  ppm 

$3,595 

9 

19 

184 

Hewlett-Packard 

■ LaserJet  HIP 

L 

4 ppm 

$1,595 

10 

20 

192 

542 

Hewlett-Packard 

■ LaserJet  IllSi 

L 

14.6  ppm 

$5,495 

10 

20 

289 

619 

Hewlett-Packard 

PaintJet 

IJ 

78  cps 

$995 

6 

19 

297 

Hewlett-Packard 

PaintJet  XL 

IJ 

65  cps 

$2,495 

9 

19 

290 

Hewlett-Packard 

RuggedWriter 

DM 

1 73  cps 

$1 ,895 

7 

18 

280 

Hewlett-Packard 

ThinkJet 

IJ 

70  cps 

$595 

3 

23 

172 

■ — Editors'  Choice,  C — color,  DM — dot  matrix,  DW — daisy  wheel,  IJ — ink  jet,  L — laser.  SI — solid  ink,  TT — thermal  transfer. 
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Reader 

service 


Company  name 

Product 

Type 

Speed 

Price 

Vol. 

No. 

Pg.  number 

IBM/Lexmark 

■ ExecJet  Printer 

u 

198  cps 

$1,099 

10 

20 

378  415 

IBM/Lexmark 

■ LaserPrinter 

L 

8.9  ppm 

$2,395 

8 

19 

156 

IBM/Lexmark 

LaserPrinter  5e 

L 

4.5  ppm 

$1,595 

10 

20 

194  543 

IBM/Lexmark 

LaserPrinter  6 

L- 

5.7  ppm 

$1,895 

10 

20 

194  543 

IBM/Lexmark 

■ LaserPrinter  10 

L 

9.1  ppm 

$2,395 

10 

20 

194  543 

IBM/Lexmark 

LaserPrinter  10L 

L 

8.9  ppm 

$2,995 

10 

20 

292  620 

IBM/Lexmark 

■ LaserPrinter  E 

L 

4.8  ppm 

$1,495 

9 

19 

190 

IBM/Lexmark 

Personal  Printer  Series  II  2380 

DM 

153  cps 

$499 

10 

20 

448  404 

IBM/lexmark 

Personal  Printer  Series  II  2381 

DM 

162  cps 

$699 

10 

20 

448  404 

IBM/Lexmark 

Personal  Printer  Series  II 2390 

DM 

112  cps 

$499 

10 

20 

448  404 

IBM/Lexmark 

Personal  Printer  Series  II  2391 

DM 

120  cps 

$699 

10 

20 

448  404 

IBM/Lexmark 

Proprinter  X24E 

DM 

100  cps 

$859 

8 

19 

286 

IBM/Lexmark 

■ Proprinter  XL24E 

DM 

159  cps 

$1,099 

8 

19 

286 

IBM/Lexmark 

Proprinter  24P 

DM 

102 cps 

$499 

10 

20 

448  404 

IBM/Lexmark 

■ 4226  Printer 

DM 

229  cps 

$2,295 

10 

20 

448  404 

Kyocera 

F-1000A 

L 

9.4  ppm 

$2,895 

7 

18 

152 

Kyocera 

F-1800A 

L 

15.2  ppm 

$4,995 

9 

19 

195 

Kyocera 

F-2010 

L 

6.8  ppm 

$4,295 

6 

19 

188 

Kyocera 

F-5000A 

L 

13.6  ppm 

$7,995 

10 

20 

297  621 

Laser  Computer 

Laser  190E 

DM 

90  cps 

$219 

8 

19 

288 

LaserMaster 

LM  1000 

L 

N/A 

$6,995 

9 

19 

211 

LaserMaster 

TrueTech  800/4 

L 

3.7  ppm 

$3,695 

10 

20 

203  544 

LaserMaster 

TrueTech  1000 

L 

7.2  ppm 

$6,995 

10 

20 

203  544 

LaserMaster 

TrueTech  1200 

L 

14.9  ppm 

$14,995 

10 

20 

307  622 

LaserMaster 

WinPrinter  400 

L 

4 ppm 

$1,195 

10 

20 

204  614 

Mannesmann  Tally 

■ MT661 

DM 

674  Ipm 

$6,999 

10 

20 

455  405 

Mannesmann  Tally 

MT735 

TT 

6.3  ppm 

$1,295 

10 

20 

206  545 

Mannesmann  Tally 

MT82 

DM 

73  cps 

$499 

10 

20 

455  405 

Mannesmann  Tally 

MT91 1 PS 

L 

9 ppm 

$3,195 

10 

20 

206  545 

Mannesmann  Tally 

130/9 

DM 

131  cps 

$699 

9 

19 

401 

Mannesmann  Tally 

130/24 

DM 

1 28  cps 

$899 

9 

19 

402 

Mannesmann  Tally 

131/9 

DM 

120  cps 

$799 

9 

19 

401 

Mannesmann  Tally 

131/24 

DM 

127  cps 

$999 

9 

19 

402 

Mannesmann  Tally 

230/24 

DM 

1 08  cps 

$1,799 

7 

18 

291 

Mannesmann  Tally 

290 

DM 

1 33  cps 

$1 ,399 

5 

19 

208 

Mannesmann  Tally 

330 

DM 

190  cps 

$2,349 

6 

19 

320 

Mannesmann  Tally 

340 

DM 

1 50  cps 

$2,449 

7 

18 

292 

Mannesmann  Tally 

■ 490 

DM 

247  cps 

$3,779 

5 

19 

250 

Mannesmann  Tally 

645 

DM 

31 3 cps 

$5,999 

9 

19 

342 

Mannesmann  Tally 

81 

DM 

73  cps 

$259 

8 

19 

298 

Mannesmann  Tally 

87 

DM 

113  cps 

$599 

6 

19 

317 

Mannesmann  Tally 

906  PS 

L 

5.8  ppm 

$2,795 

9 

19 

196 

Microtek  Lab 

TrueLaser 

L 

6.1  ppm 

$2,695 

10 

20 

227  546 

Mitek  Systems 

130TE 

L 

7.5  ppm 

$8,995 

9 

19 

199 

NCR 

6417-0101 

DM 

162  cps 

$600 

9 

19 

406 

NCR 

6421-0201 

DM 

1 34  cps 

$1,050 

9 

19 

407 

NCR 

6436-0301 

L 

12.4  ppm 

$7,995 

10 

20 

308  623 

NEC 

Colormate  PS  Model  40 

CTT 

1 .8  ppm 

$6,995 

10 

20 

338  601 

NEC 

Pinwriter  P3200 

DM 

1 04  cps 

$429 

10 

20 

456  406 

NEC 

Pinwriter  P3300 

DM 

1 02  cps 

$599 

10 

20 

456  406 

NEC 

■ Pinwriter  P6200 

DM 

144  cps 

$749 

9 

19 

407 

NEC 

■ Pinwriter  P6300 

DM 

146  cps 

$999 

9 

19 

407 

NEC 

Pinwriter  P9300 

DM 

1 62  cps 

$1,395 

10 

20 

456  406 

NEC 

Silentwriter  LC  890XL 

L 

7.4  ppm 

$5,995 

8 

19 

164 

■ — Editors’  Choice,  C — color,  DM— dot  matrix,  DW— daisy  wheel,  IJ — inkjet,  L — laser,  SI — solid  ink,  TT— thermal  transfer. 
N/A — Not  applicable:  The  product  was  not  able  to  perform  our  text  speed  test. 
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Reader 
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Pg.  number 

NEC 

■ Sllentwriter2  90 

L 

5.8  ppm 

$2,495 

9 

19 

205 

NEC 

Silentwriter2  990 

L 

7.5  ppm 

$4,495 

10 

20 

229  547 

NewGen  Systems 

TurboPS/360 

L 

2.1  ppm 

$4,995 

9 

19 

220 

NewGen  Systems 

TurboPS/480 

L 

2.1  ppm 

$7,495 

9 

19 

220 

Ocd  Graphics 
Office  Automation  Systems 
Office  Automation  Systems 
Okidata 


7*'- 


Okidata 

Okidata 

Okidata 

Okidata 

Okidata 

Okidata 


G5241-PS 
LaserPro  1510 
LaserPro  81 0 
Microline  172 
Microline  182  Turbo 
Microline  320 
Microline  321 
Microline  380 
Microline  390  Plus 
Microline  391  Plus 
Microline  393  Plus 
Microline  393C 
OL400 
OL820 
OL830 
OL840 


' i> 


i* 

DM 

DM 

DM 

DM 

DM 

DM 

DM 

DM 

DM 

L 

L 

L 

L 


ppm 
7.5  ppm 
83  cps 
95  cps 

164  cps 
157  cps 


140  cps 
140  cps 
167 cps 
163  cps 

4.1  ppm 

8.1  ppm 

6.1  ppm 
7.7  ppm 


$949  9 

*1,499  9 

$1,599  7 

•itSillBjPKiSK 

$1,999  9 

$1,999  l4 
$2,599  9 


20  343  602 

18  156 

19  292 

19  299 

19  300 

18  300 

18  300 

19  414 

19  419 

19  419 

19  420 

18  302 

19  224 

19  226 

20  232  548  ■' rr~ 

19  227 


§18 


Okidata 

Output  Technology  Corp. 
Output  Technology  Corp. 
Output  Technology  Corp. 

■ Pacemark  2410  1 

560DL 
DuraLine 
TriMatrix  850XL 

DM 

DM 

DM 

DM 

216  cps 

147  cps 

217  cps 
307  cps 

$2,599 

$1,995 

$2,995 

$2,495 

4 

8 

10 

6 

19 

19 

20 
19 

168 

301 

465  407 
330 

Panasonic 

KX-P1123 

DM 

92  cps 

$369.95 

10 

20 

466  408 

Panasonic 

KX-P1124i 

DM 

107  cps 

$500 

10 

20 

466  408 

Panasonic 

■ KX-P1180 

DM 

59  cps 

$270 

8 

19 

303 

Panasonic 

KX-P1624 

DM 

96  cps 

$600 

9 

19 

428 

Panasonic 

KX-P1695 

DM 

140  cps 

$630 

9 

19 

428 

Panasonic 

■ KX-P2624 

DM 

111  cps 

$700 

10 

20 

466  408 

Panasonic 

KX-P4420  Laser  Partner 

L 

7.4  ppm 

$1,395 

9 

19 

235 

Panasonic 

KX-P4450i  Laser  Partner 

L 

10.2  ppm 

$2,099 

9 

19 

236 

Panasonic 

KX-P4455  Laser  Partner 

L 

10.2  ppm 

$2,995 

10 

20 

236  612 

Primages 

Primage  90-GT 

DW 

56  cps 

$1,500 

6 

19 

386 

Printek 

FormsPro  2000 

DM 

111  cps 

$2,095 

5 

19 

247 

Printronix 

L2324  Page  Printer 

L 

20.9  ppm 

$14,495 

8 

19 

167 

Printronix 

P3240 

DM 

290  Ipm 

$6,345 

10 

20 

470  409 

Printware 

720  IQ  Professional- II 

L 

7.5  ppm 

$13,990 

9 

19 

240 

Printware 

Printware  Pro-Ill 

L 

8.5  ppm 

$17,990 

10 

20 

311  624 

QMS 

■ ColorScript  100  Model  10 

CTT 

2.8  ppm 

$8,995 

8 

19 

217 

QMS 

ColorScript  1 00  Model  1 0p 

CTT 

1 .2  ppm 

$6,995 

10 

20 

347  603 

QMS 

PS-410 

L 

3.6  ppm 

$2,795 

9 

19 

251 

QMS 

PS-810 

L 

6.7  ppm 

$3,995 

7 

18 

165 

QMS 

PS-810  Turbo 

L 

7.5  ppm 

$5,495 

9 

19 

252 

QMS 

PS-815 

L 

7.5  ppm 

$4,995 

10 

20 

240  613 

QMS 

PS-81 5 MR 

L 

7.3  ppm 

$5,495 

10 

20 

240  613 

QMS 

PS-820 

L 

6.9  ppm 

$4,995 

8 

19 

172 

QMS 

PS-820  Turbo 

L 

7.5  ppm 

$6,495 

9 

19 

252 

QMS 

PS-825 

L 

7.4  ppm 

$5,995 

10 

20 

240  613 

QMS 

PS-1500 

L 

8.8  ppm 

$7,995 

8 

19 

174 

QMS 

■ PS-2000 

L 

17.2  ppm 

$15,995 

10 

20 

314  625 

QMS 

■ PS-2210 

L 

17.3  ppm 

$9,995 

9 

19 

256 

Qume 

CrystalPrint  Express 

L 

2.6  ppm 

$5,595 

9 

19 

242 

Qume 

CrystalPrint  Publisher 

L 

5.1  ppm 

$3,499 

8 

19 

176 

Qume 

CrystalPrint  Publisher  II 

L 

5.2  ppm 

$3,795 

9 

19 

245 

Qume 

CrystalPrint  Series  II 

L 

6.5  ppm 

$1,499 

9 

19 

245 

Qume 

CrystalPrint  Super  Series  II 

L 

6 ppm 

$1,999 

9 

19 

246 

Qume 

Sprint  11/55  Plus 

DW 

54  cps 

$1,295 

3 

23 

340 

-Editors’  Choice.  C — color,  DM— dot  matrix.  DW—  daisy  wheel.  IJ — ink  jet.  L — laser.  SI— solid  ink.  TT — thermal  transfer. 
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Speed 

Price 

Vol. 

No. 

pfl. 

number 

■ s 

wmm 

Seiko 

ColorPoint  PSX  Model  4 

CTT 

0.9  ppm 

$9,499 

10 

20 

352 

604 

Seiko 

ColorPoint  PSX  Model  1 4 

CTT 

0.6  ppm 

$12,999 

10 

20 

352 

604 

Seikosha 

BP  5460 

DM 

238  cps 

$1 .999 

8 

19 

307 

Seikosha 

BP  5780 

DM 

221  cps 

$2,200 

10 

20 

471 

410 

Seikosha 

LT  20 

DM 

23  cps 

$499 

10 

20 

471 

410 

Seikosha 

SBP-10AI 

DM 

314  cps 

$4,495 

7 

18 

309 

Seikosha 

SK-3005AI 

DM 

170  cps 

$849 

6 

19 

349 

Seikosha 

SL-90 

DM 

63  cps 

$499 

9 

19 

429 

Seikosha 

SL-230AI 

DM 

77  cps 

$1,999 

8 

19 

307 

Seikosha 

SP-2000 

DM 

86  cps 

$329 

9 

19 

429 

Sharp 

JX-9500H 

L 

8.5  ppm 

$1,599 

10 

20 

252 

615 

Sharp 

JX-9500PS 

L 

6.5  ppm 

$2,849 

10 

20 

252 

615 

Sharp 

JX-9700 

L 

14.4  ppm 

$3,395 

10 

20 

317 

626 

Siemens  Nixdorf 

Ink  Jet  PT  88S-32 

u 

97  cps 

$718 

8 

19 

312 

Siemens  Nixdorf 

Ink  Jet  PT  90-12 

IJ 

1 36  cps 

$1,500 

8 

19 

309 

Star  Micronics 

StarJet  SJ-48 

M 

38  cps 

$499 

10 

20 

378 

416 

Star  Micronics 

LaserPrinter  4 

L 

4 ppm 

$1 ,395 

10 

20 

254 

616 

Star  Micronics 

LaserPrinter  4 StarScript 

L 

4 ppm 

$1,995 

10 

20 

254 

616 

Star  Micronics 

NX-1001  Multi-Font 

DM 

97  cps 

$229 

10 

20 

472 

411 

Star  Micronics 

NX- 1020  Rainbow 

DM 

96  cps 

$299 

10 

20 

472 

411 

Star  Micronics 

NX- 1500  Multi-Font 

DM 

91  cps 

$499 

9 

19 

430 

Star  Micronics 

NX-2410  Multi-Font 

DM 

91  cps 

$399 

9 

19 

436 

Star  Micronics 

NX-2415  Multi-Font 

DM 

1 00  cps 

$559 

9 

19 

436 

Star  Micronics 

NX-2420  Multi-Font 

DM 

94  cps 

$449 

10 

20 

472 

411 

Star  Micronics 

NX-2420  Rainbow 

DM 

90  cps 

$499 

10 

20 

472 

411 

Star  Micronics 

XB-24 10  Multi- Font 

DM 

1 1 7 cps 

$699 

8 

19 

313 

Star  Micronics 

■ XB-241 5 Multi-Font 

DM 

110  cps 

$899 

8 

19 

374 

Star  Micronics 

XB-2420  Multi-Font 

DM 

1 36  cps 

$749 

10 

20 

472 

411 

Star  Micronics 

XB-2425  Multi- Font 

DM 

1 35  cps 

$949 

10 

20 

472 

411 

Star  Micronics 

XR-1020  Multi-Font 

DM 

1 37  cps 

$549 

10 

20 

472 

411 

Star  Micronics 

XR-1500  Multi-Font 

DM 

1 27  cps 

$749 

8 

19 

313 

Star  Micronics 

XR-1520  Multi-Font 

DM 

137  cps 

$699 

10 

20 

472 

411 

h 

^ m 

m 

Talaris 

1 590-T  Printstation 

L 

1 1 ppm 

$8,990 

8 

19 

187 

Tandy 

DMP  135 

DM 

99  cps 

$320 

10 

20 

478 

412 

Tandy 

DMP  136 

DM 

108  cps 

$300 

10 

20 

478 

412 

Tandy 

DMP  202 

DM 

71  cps 

$400 

10 

20 

478 

412 

Tandy 

DMP  240 

DM 

98  cps 

$450 

9 

19 

441 

Tandy 

DMP  300 

DM 

1 32  cps 

$599 

8 

19 

316 

Tandy 

DMP  2102 

DM 

136  cps 

$899 

8 

19 

318 

Tandy 

DMP  2130 

DM 

108  cps 

$1,199 

9 

19 

438 

Tandy 

LP  950 

L 

6.2  ppm 

$1,599 

10 

20 

256 

617 

Tektronix 

Phaser  II  PXi 

CTT 

1 .2  ppm 

$7,995 

10 

20 

357 

605 

Tektronix 

■ Phaser  III  PXi 

CSI 

0.5  ppm 

$9,995 

10 

20 

357 

605 

Texas  Instruments 

880  AT 

DM 

1 72  cps 

$2,195 

5 

19 

252 

Texas  Instruments 

885 

DM 

1 95  cps 

$2,295 

6 

19 

365 

Texas  Instruments 

8930 

DM 

1 74  cps 

$2,545 

9 

19 

441 

Texas  Instruments 

microLaser 

L 

6.3  ppm 

$999 

9 

19 

258 

Texas  Instruments 

microLaser  XL  PS35 

L 

14.7  ppm 

$3,149 

10 

20 

320 

627 

Texas  Instruments 

Omnilaser  2015 

L 

7.1  ppm 

$5,995 

5 

19 

296 

Texas  Instruments 

OmniLaser  2115 

L 

9.5  ppm 

$7,995 

6 

19 

234 

1 1 1 

^ m 

Unisys 

■ AP  1324 

DM 

117  cps 

$1,695 

8 

19 

319 

Unisys 

AP  9215-1 

L 

13.4  ppm 

$5,995 

8 

19 

190 

Unisys 

AP  9230 

L 

21.5  ppm 

$16,750 

8 

19 

195 

Varityper 

■ VT600P 

L 

7.9  ppm 

$11,995 

8 

19 

197 

^ m 

m 

Xerox 

4045  Laser  CP  Model  160 

L 

9.2  ppm 

$5,000 

5 

19 

294 

■—Editors'  Choice.  C 

—color.  DM — dot  matrix.  DW — daisy  wheel.  IJ 

—ink  jet 

. L — laser.  SI- 

—solid  ink.  TT — thermal  transfer. 
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INVENTORY 


Turn  your  excess  inventory  into 
a substantial  tax  break  and  help 
send  needy  kids  to  college  as  well. 

Call  for  your  free  guide  to  learn  how 
donating  your  slow  moving  inventory  can  mean 
a generous  TAX  WRITE  OFF  for  your  company. 

Call  708-690-0010 
Peter  Roskam 

Executive  Director 


P.O.  Box  3021,  Glen  Ellyn,  IL  60138  FAX  (708)  690-0565 
Excess  inventory  today... student  opportunity  tomorrow 


ISBN  1-56276-033-5 

ISBN  1-56276-034-3  $22.95 

$22.95 


Look  for  these  Ziff-Davis  Press  books  at  the  following  booksellers: 
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PC  Learning  Labs  Book/Disk  Learning  System 

Its  Lab  Researched, 
ClassroomTestedjAndThe 
SmartestWayTo  Learn. 

The  PC  Learning  Labs  book/disk  learning  system  is  the  product  of 
years  of  research  into  how  people  best  learn  to  use  computers.  The  learning 
techniques  in  these  book/disk  packages  have  been  tested 
on  thousands  of  students  in  the  classrooms  at  PC 
Learning  Labs.  Now,  for  the  first  time  ever,  these  proven 
classroom  training  techniques  are  available  to  you  on  a 
self-study  basis. 

Beginning  with  PC  Learning  Labs  Teaches  WordPerfect 
5. 1,  PC  Learning  Labs  Teaches  Excel  3. 0,  and  PC 
Learning  Labs  Teaches  1-2-3  Version  2.3 , this  unique 
book/disk  learning  system  brings  years  of  classroom 
training  experience  to  you,  allowing  you  to  learn  at  your 
own  pace,  and  at  your  own  PC.  Our  extensive  research 
and  testing  ensures  that  the  information  is  accurate  and 
presented  in  a way  that  allows  you  to  learn  quickly  and 
effectively. 

If  you  want  the  smartest  way  to  learn, 
look  for  the  book/disk  learning  system  from 
PC  Learning  Labs. 


PC  Learning  Labs  is  a world- 
renowned  leader  in  computer 
instruction.  Its  philosophy  is  to 
bring  people  and  technology 
together  to  achieve  maximum 
productivity.  With  this 
approach . PC  Learning  l Mb: 
has  helped  thousands  of 
computer  users  worldwide  with 
both  on-site  and  off-site 
training  in  all  major  software 
products. 
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Winn  L.  Rosch 


Don't  scoff  at  the  joke  about  catching  a 
virus  front  your  PC.  While  you  have  nothing 
to  fear  from  aberrant  bytes  in  your  PC’s 
memory,  your  computer  could  be  subtly 
making  you  sick.  Every  time  you  roll 
your  chair  up  to  a PC  and  lay  your  fingers 
on  a keyboard,  you're  risking  your  health. 
Working  with  your  PC  the  way  the  vast 
majority  of  people  do  today,  you  can  cause 
yourself  a variety  of  problems  ranging 
from  a simple  headache  to  lifetime  dis- 
ability. Software  won't  save  you,  nor  will 
any  vaccine.  But  you  can  save  yourself 
from  discomfort  and  pain  by  taking  some 
simple  precautions. 

First,  a reality  check.  Don't  be  scared 
by  the  advertisements  warning  of  dan- 
gers to  the  unborn.  No  one  has  convinc- 
ingly proven  a causal  relationship  between 
personal  computer  use  and  miscarriages, 
stillbirths,  and  birth  defects.  Most  research 
indicates  that  if  there  is  any  danger  to 
fetuses  or  pregnant  women,  the  cause  is 
probably  not  anything  the  equipment  does 
to  the  user  but  what  users  do  to  them- 
selves. 

The  supposed  dangers  of  monitor 
radiation  have  alerted  people  to  the  po- 
tential dangers  of  working  on  electronic 
equipment.  While  the  question  of  whether 
PC  radiation  can  damage  your  health  remains 
unresolved,  a number  of  other  health-related 
issues  have  been  definitively  settled. 

ENVIRONMENTAL  ISSUES 

Most  PC-related  health  problems  are  at- 
tributable to  a poor  office  environment. 
In  most  cases,  your  workplace  is  what 
your  employer  provides  for  you;  if  you’re 
self-employed  or  use  your  PC  just  for 
leisure  and  personal  pursuits,  you  have 
only  yourself  to  blame. 

The  issue  of  a good  working  environ- 
ment is  particularly  important  when  you 
work  at  a PC.  because  PC  users  tend  to 
spend  more  time  at  their  desks,  which 
exacerbates  the  basic  problems,  and  be- 
cause the  equipment  affects  what  you  do 
and  how  you  feel.  Office  equipment — not 
just  PCs.  but  desks  and  chairs  as  well — that's 
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DoesY  our  PC-Or 
How  You  Use  It-Cause 
Health  Problems? 


■ PCs  are  blamed  for  a 
myriad  of  health 
problems.  But  are  they 
really  the  culprits?  This 
Lab  Notes  puts  these 
issues  in  perspective  and 
suggests  precautions  you 
can  take  to  stay  healthy. 


badly  matched  to  your  body  and  its  needs 
will  inevitably  cause  you  to  suffer.  You 
may  not  feel  the  effects  immediately,  but 
the  cumulative  effects  of  years  spent  work- 
ing at  the  PC  can  literally  cripple  you. 

Most  experts  agree  that  three  points  of 
contact  are  the  chief  concerns  in  main- 
taining a healthful  workplace:  where  your 
eye  meets  the  monitor  screen,  where  your 
fingers  press  against  the  keyboard,  and 
where  your  body  rests  in  its  chair. 

THE  EYES  HAVE  IT 

There  is  a general  consensus  today  that 
staring  at  a monitor  screen  all  day  long 
does  not  cause  permanent  damage  in  and 
of  itself.  This  research-based  conclusion 
contradicts  earlier  speculation  that  long- 
term computer  use  caused  such  vision 
problems  as  myopia  (nearsightedness)  and 
cataracts. 

The  research  has  been  extensive  and 
convincing.  For  example,  studies  conducted 
over  a number  of  years  in  Canada  (5  years) 
and  Holland  (2.5  years)  found  no  deterio- 
ration in  vision  from  computer  use  that 
could  not  be  attributed  to  normal  aging.  A 


report  on  ophthalmological  examinations 
comparing  VDT  users  and  nonusers  among 
members  of  the  Newspaper  Guild  in  1985 
found  but  one  difference  between  the  two 
groups,  a tendency  of  VDT  users  to  be- 
come slightly  cross-eyed  (esophoric). 
Admittedly,  severe  esophoria  can  be  a 
problem,  but  the  likely  cause  again  was 
how  the  VDTs  were  used,  not  an  intrinsic 
property  of  the  equipment.  In  fact,  a state- 
ment made  on  behalf  of  the  American 
Academy  of  Ophthalmology  in  1984 
concluded  that  existing  evidence  indicated 
that  VDTs  were  safe  for  normal  use  and 
presented  no  hazard  to  vision.  There  was 
no  indication  that  VDT  use  could  harm 
normal  eyes  or  worsen  existing  patho- 
logic eye  conditions. 

Monitors  do  not,  however,  get  a clean 
bill  of  health.  Over  the  short  term,  visual 
problems  do  arise  among  VDT  users.  In 
a 1988  study,  26.3  percent  of  the  partici- 
pants developed  significant  temporary 
myopia  (nearsightedness)  after  VDT  work, 
and  another  42. 1 percent  showed  changes 
bordering  on  significant.  A 1984  study 
showed  that  after  working  on  a VDT,  the 
time  required  to  shift  focus  between  near 
and  far  objects  increased.  And  a 1981 
study  showed  an  increased  incidence  of 
eye  fatigue  and  irritation  among  VDT 
users  compared  with  other  office  work- 
ers, although  eye  examinations  showed 
the  same  level  of  eye  problems  in  both 
groups.  The  eye  irritation  found  in  this 
study  often  persisted  well  beyond  the  period 
in  which  the  VDT  was  used,  often  through 
the  next  morning. 

Scientists  have  sought  the  cause  of 
these  irritations,  and  most  research  points 
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TYPICAL  LUX  LEVELS  AND  RECOMMENDATIONS 
FOR  WORK  ENVIRONMENTS 


Light  level  in  lux 

Environment 

100.000 

Bright  sunlight 

30,000 

Overcast  day 

2.500 

to 

5.000 

Recommendation  for  intricate  assembly  work 

1.500 

to 

2.000 

Brightness  created  by  100-watt  incandescent 
bulb  at  a distance  of  1 meter  (about  3 feet) 

1,000 

to 

2,000 

Recommendation  for  fine  work  such  as  precision 
tuning,  fine  molding,  polishing 

750 

to 

1,500 

Recommendation  for  drafting  rooms 

400 

to 

800 

Recommendation  for  general  office  work 

400 

to 

600 

Brightness  created  by  40-watt  incandescent  bulb  at 
a distance  of  1 meter  (about  3 feet)  or  that 
of  a 100-watt  bulb  about  6 feet  away 

100 

to 

150 

Brightness  created  by  40-watt  incandescent  bulb  at 
a distance  of  2 meters  (about  6 feet) 

75 

to 

150 

Recommendation  for  areas  not  in  constant  use,  such 
as  warehouses,  stairwells  and  corridors 

0.1 

Full  moonlight 

Source:  IBM  Ergonomics  Handbook. 


Figure  1:  Lux  is  an  international  unit  of  illumination  equal  to  1 lumen  over  a 1 -meter  area. 
Most  office  work  is  done  using  lighting  that’s  in  the  100  to  500  lux  range,  although  400  to 
800  is  recommeded.  VDT  users  often  prefer  less  lighting  for  better  screen  contrast. 


in  one  direction:  not  to  the  VDTs  them- 
selves but  to  how.  where,  and  under  what 
conditions  the  computer  equipment  was 
used.  For  example,  a 1 988  study  reported 
in  the  New  York  Stale  Journal  of  Medi- 
cine attributed  the  VDT  workers'  eye  ir- 
ritations to  ergonomic  considerations  such 
as  glare,  improper  lighting,  improperly 
corrected  vision,  and  poor  arrangement 
of  work  materials.  A Swedish  study  in 
1986  found  that  glare  was  significantly 
correlated  with  eye  fatigue  (as  was  the 
need  to  decipher  written  handwriting). 

Eliminating  eyestrain,  irritation,  and 
fatigue  means  removing  the  source  of  the 
problems.  That  means  changing  the  light- 
ing to  reduce  glare  and  equalize  the  il- 
lumination on  your  work,  moving  your 
monitor  to  a more  comfortable  viewing 
position  to  lighten  the  burden  on  the  muscles 
that  shift  your  gaze,  and,  if  all  else  fails, 
adding  a glare  shield  or  even  buying  a 
new  monitor. 

Lighting  is  an  important  issue  with 
any  work  you  do.  According  to  most  experts, 
the  amount  of  lighting  required  varies 
with  the  job  you’re  doing.  If  you're  working 
on  watches  or  doing  other  delicate,  de- 
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tailed  work,  you'll  want  your  workplace 
as  bright  as  3,500  to  5,000  lux.  (Lux  is  a 
unit  of  measurement  of  illumination:  bright 
sunlight  is  100,000  lux;  a moonlit  night, 
0.1  lux.)  Normal  office  work  falls  into 
the  100  to  500  lux  range.  In  general.  VDT 
users  prefer  lighting  that's  on  the  dark 
side  to  offer  better  screen  contrast.  On  the 
other  hand,  dealing  with  paper  work 
requires  brighter  light.  You'll  need  to  find 
a happy  medium.  In  most  cases,  that 
means  reduced  overall  lighting  with  a 
task  light,  an  adjustable  lamp  that  can  be 
focused  on  your  reading  materials  but  not 
on  your  monitor  screen.  The  table  in  Figure 
1 lists  some  typical  lux  levels  and  gives 
recommendations  for  the  level  you  should 
use  in  your  work  environment. 

The  worst  culprit  when  it  comes  to 
illumination  is  glare,  reflections  of  bright 
light  off  the  glass  surface  of  your  monitor 
screen.  To  reduce  glare,  many  sources 
recommend  diffuse  overhead  lighting 
supplemented  by  localized  task  lights.  If 
you  have  a window  in  your  workplace, 
you  should  align  your  monitor  screen  at 
right  angles  to  it  to  minimize  glare. 

Substantial  debate  surrounds  the  issue 


of  antiglare  treatments  on  monitor  screens. 
The  treatments  decrease  contrast  and  sof- 
ten the  image,  putting  it  slightly  out  of 
focus.  Of  course,  antiglare  treatment  would 
not  be  necessary  if  the  monitor  were  used 
under  optimum  viewing  conditions.  Be- 
cause few  displays  are  used  in  optimum 
conditions,  most  monitor  makers  install 
glare-reducing  picture  tubes. 

Many  equipment  makers  recommend 
against  using  an  add-on  antiglare  screen 
in  front  of  your  monitor  unless  you  have 
no  other  means  of  reducing  glare.  All 
such  screens  reduce  image  sharpness,  and 
that  in  itself  can  be  a source  of  fatigue. 

In  fact,  fatigue  is  one  area  in  which 
computer  equipment  itself  may  be  an  is- 
sue. Some  studies  have  correlated  poor- 
quality  displays  with  increased  eye  fa- 
tigue. A better-quality  monitor  may  be 
better  for  you. 

If  you  decide  to  replace  your  monitor, 
consider  one  with  a flatter  screen,  which 
is  less  prone  to  glare.  Curved  monitor 
screens  act  like  the  convex  mirrors  stores 
use  to  catch  shoplifters:  The  face  of  the 
tube  reflects  light  sources  over  a wide 
angle,  invariably  catching  a lamp,  over- 
head light,  or  window.  A flat  or  nearly- 
flat  screen  is  less  likely  to  pick  up  extra- 
neous light  sources. 

To  help  you  make  adjustments  to  reduce 
glare,  your  monitor  should  be  equipped 
with  a tilt-swivel  stand.  Most  health  and 
safety  recommendations  mandate  a tilt- 
swivel  base.  The  obvious  adjustment  is  to 
align  your  monitor  to  minimize  glare.  If 
glare  is  not  a problem,  IBM  recommends 
that  you  align  the  face  of  the  monitor  so 
that  the  top  of  the  screen  is  tilted  back  10 
to  15  degrees  from  the  vertical. 

Another  step  you  can  take  to  combat 
eye  fatigue  is  to  sharpen  up  your  screen 
by  clearing  away  dust.  Monitor  screens 
naturally  attract  dust  because  the  high 
voltage  used  by  their  electron  beams  builds 
up  a static  charge  on  the  face  of  the  tube. 
This  charge  collects  dust  the  same  way 
balloons  stick  to  a wool  sweater.  Most 
sources  recommend  using  a damp  rag  to 
gently  wipe  the  dust  off  the  screen.  Be 
careful  not  to  get  the  screen  really  wet.  as 
any  liquid  that  runs  down  its  face  can  drip 
inside  and  damage  the  monitor’s  circuitry. 

Research  indicates  that  your  eyes  will 
become  less  fatigued  if  you  don't  have  to 
look  up  at  your  monitor.  Consequently, 
most  experts  agree  that  the  optimum  height 
for  your  monitor  screen  is  such  that  the 
top  of  the  screen  is  at  eye  level.  If  you 
slouch  in  your  chair  (which  may  not  be 
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such  a bad  posture  after  all — read  on), 
you  may  not  want  to  stack  your  monitor 
atop  your  system  unit. 

You’ll  also  want  some  kind  of  stand 
or  holder  for  your  reference  material  when 
you  type.  To  minimize  eye  fatigue,  ex- 
perts recommend  that  you  keep  drafts, 
notes,  or  whatever  you're  typing  from  at 
the  same  distance  from  your  eyes  as  the 
monitor  screen  so  you  don’t  have  to  shift 
focus  every  time  you  check  your  notes. 
Less  shifting  of  focus  is  believed  to 
minimize  fatigue. 

Periodically,  however,  you  should  take 
a break  and  shift  your  focus.  Look  around 
the  office  or  out  the  window,  count  the 
holes  in  the  acoustical  tile — -anything  to 
change  your  focus  and  relax  your  eyes. 
To  minimize  eye  strain,  fatigue,  and  irri- 
tation. the  idea  is  to  moderate  your  eye 
work — don’t  shift  your  focus  dozens  of 
times  a minute,  and  don't  lock  your  eyes 
at  a consistent  distance  for  hours  on  end. 

A number  of  studies  have  shown  that 
the  people  most  likely  to  suffer  from  vision- 
related  problems  when  working  on  PCs 
are  those  who  have  uncorrected  vision 
deficiencies.  While  you  might  be  able  to 
read  your  monitor  screen  even  if  you  are 
slightly  nearsighted  or  astigmatic  and  refuse 
to  wear  glasses  or  contacts,  you're  more 
likely  to  develop  headaches  and  other 
symptoms  of  eye  strain  and  fatigue  from 
your  work.  In  addition,  some  bifocals  are 
not  suited  to  computer  work  because  their 
change  in  correction  occurs  too  low. 

You  should  have  your  eyes  checked 
periodically  (some  sources  say  twice  a 
year)  if  you  work  regularly  on  a PC  or 
VDT.  In  some  cases,  you  might  want 
special  corrective  lenses  to  use  only  while 
working  on  your  PC.  Be  sure  to  let  your 
optometrist  or  ophthalmologist  know  that 
you  spend  many  hours  working  on  a PC. 

AT  YOUR  FINGERTIPS 

The  hand-to-keyboard  relationship  is  the 
most  strained  interface  between  you  and 
your  PC.  Typing  can  be  more  than  just  a 
bothersome  task:  It  can  cause  permanent 
damage  to  your  hands  and  wrists.  A study 
conducted  by  the  South  Australian  Health 
Commission  in  1984  found  that  56  per- 
cent of  keyboard  operators  had  recurring 
symptoms  of  keyboard-caused  injury,  8 
percent  of  them  so  serious  they  had  to 
contact  a health-care  provider. 


The  most  serious  health  problem  asso- 
ciated with  keyboard  use  is  the  same  ailment 
suffered  by  chicken  pluckers  and  meat 
packers.  The  formal  name  for  the  ailment 
is  repetitive  strain  injury  (RSI).  The  name 
explains  the  cause:  Straining  to  perform 
the  same  hand  movements  over  and  over 
again  eventually  leads  to  physical  dam- 
age. With  keyboarding,  the  most  com- 
mon manifestation  of  RSI  is  carpal  tunnel 
syndrome.  A similar  ailment,  wrist  ten- 
donitis, has  also  been  associated  with 
keyboard  use. 

The  carpal  tunnel  is  a narrow  passage- 
way in  your  wrist  through  which  the  median 
nerve  passes;  it  carries  sensations  for  your 
entire  hand.  It  also  affects  the  finger  flexor 
tendons,  which  link  your  fingers  to  the 
muscles  in  your  lower  arm.  The  tunnel  is 
formed  by  walls  of  solid  bone  on  three 
sides  with  the  bottom  enclosed  by  trans- 
verse carpal  ligament,  a tough,  inelastic 
cartilage. 

Carpal  tunnel  syndrome  occurs  when 
the  tendons  protect  themselves  from  overuse. 
Each  tendon  is  surrounded  by 
a thin,  fluid-filled  sack  called 
a synovial  sheath,  which  swells 
with  extra  fluid  to  protect  the 
tendon.  Scientifically,  this 
swelling  is  called  tendonitis. 

When  these  sacks  swell  in 
the  carpal  tunnel,  they  can 
pinch  the  median  nerve  against 
the  bones  or  the  carpal  liga- 
ment. The  result  can  be  loss 
of  sensation  in  the  hand  and 
debilitating  pain. 

The  prognosis  is  not  good. 

Treatment  may  involve  an 
enforced  vacation  or  medical 
leave  of  absence  during  which 
no  typing  is  permitted.  Physi- 
cal therapy,  cortisone  injec- 
tions, and  even  surgery  are 
sometimes  recommended. 

Although  the  problem  de- 
velops over  a period  of  years, 
the  onset  of  pain  caused  by 
carpal  tunnel  syndrome  of- 
ten appears  suddenly.  Some 
sufferers  have  no  symptoms 
one  night  and  wake  up  the 
next  morning  in  excruciating 
pain,  unable  to  work,  possi- 
bly for  months.  In  most  cases, 
those  afflicted  with  carpal 
tunnel  syndrome  have  ignored 
all  the  warning  signs:  a mi- 
nor pain  in  the  wrist  after  a 
day  of  typing,  some  numb- 


ness in  the  thumb  or  fingers. 

People  have  been  typing  for  over  one 
hundred  years,  yet  carpal  tunnel  syndrome 
appears  to  be  a recent  phenomenon.  The 
diagnosis  is  not  new.  and  the  condition  is 
not  caused  by  a recently  evolved  virus  or 
bacterium.  People’s  typing  habits  have 
actually  changed. 

Today,  a typist’s  fingers  stay  as  close 
to  the  home  row  on  the  keyboard  as  possi- 
ble. A simple  press  of  the  pinkie  is  all 
that’s  needed  to  issue  a carriage  return. 
Old  typewriters  required  a definite  change 
of  position  and  a resounding  right  hook 
to  send  the  carriage  back  to  the  left  after 
each  page,  and  at  the  end  of  a page  the 
typist  had  to  extract  one  sheet  and  roll  a 
new  one  into  the  typewriter.  All  of  these 
simple,  necessary  acts  added  variation  to 
the  typing  process.  Moreover,  computers 
encourage  extended  use,  resulting  in  hour 
upon  hour  of  entering  and  editing  text 
and  data. 

These  differences  between  classic  typ- 
ing and  modem  keyboarding  hint  at  one 


Figure  2:  The  carpal  tunnel  is  the  conduit  in  the  wrist 
through  which  both  tendons  and  nerves  travel  to  the  hand 
and  fingers.  Repetitive  motion  injuries  can  cause  the 
tendons  to  swell,  pinching  the  nerves  in  the  tight  tunnel, 
potentially  resulting  in  pain  and  paralysis. 
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way  of  avoiding  carpal  tunnel  syndrome: 
Take  a break.  Remove  your  fingers  from 
the  home  row  and  wrap  them  around  a 
coffee  cup.  Do  something  different  for  a 
while.  As  you'll  see  in  the  next  section, 
it’s  better  still  to  get  up  from  your  chair 
and  take  a walk  or  otherwise  remove  your- 
self from  your  workplace. 

Sources  agree  that  keyboarding  with 
your  wrists  in  the  wrong  position  aggra- 
vates and  may  cause  carpal  tunnel  syn- 
drome. The  wrong  position  is  anything 
but  the  naturally  straight  position  your 
wrists  take  on  in  relation  to  your  arm 
when  you  stand  relaxed  with  your  arms 
dangling  at  your  side.  You  should  adjust 
the  angle  of  your  keyboard  to  keep  your 
wrists  straight  (if  you  can). 

A number  of  innovative  and  odd 
computer  keyboard  redesigns  have  been 
developed  by  ambitious  inventors,  most 
based  on  sound  theory  and  an  overly 
optimistic  view  of  reality.  No  matter  how 
beneficial,  it's  unlikely  that  bent,  oddly 
shaped,  or  vertical  keyboards  will  catch 
on.  But  keyboards  with  widened  wrist- 
rests  and  add-on  accessories  that  provide 
wrist  support  may  help  keep  your  hands 
in  the  proper  typing  position. 

YOUR  ACHING  BACK 

People  whose  jobs  involve  sitting  in  one 
place  all  day  long  often  complain  of  health 
problems,  from  hemorrhoids  to  obesity 
to  back  pain.  Putting  a PC  in  front  of  you 
won't  change  those  complaints  or  even 
cause  new  ones. 

The  human  body  was  not  designed  for 
the  couch  potato  lifestyle.  Proper  circula- 
tion depends  on  moving  your  legs  to  push 
venous  blood  back  to  your  heart.  Immo- 
bilize yourself  in  front  of  a PC  and  you’ll 
pay  for  it  with  aches,  pains,  and  worse. 
Studies  have  shown  that  when  office  work- 
ers spend  the  day  at  their  desks,  their  feet 
swell  by  4 to  6 percent  by  the  end  of  the 
day.  Another  study  suggested  that  pro- 
longed quiet  sitting  might  lead  to  a grad- 
ual increase  in  cardiovascular  strain. 

In  a questionnaire  survey  of  852  VDT 
users  at  New  York  Suite  government  offices 
in  1985.  one-third  of  the  female  operators 
reported  frequent  or  daily  neck  pain.  One- 
quarter  reported  back  or  shoulder  pain. 
For  unknown  reasons,  males  reported 
problems  10  to  20  percent  less  often  than 
females.  Most  studies  attribute  these  pains 


to  poor  posture  caused  by  nonoptimal 
seating. 

At  one  time,  nearly  every  source  rec- 
ommended the  same  posture  for  working 
at  a PC:  back  straight,  feet  firmly  flat 
against  the  floor,  arms  at  your  sides,  a 90- 
degree  bend  at  the  elbow,  and  your  wrists 
straight  at  the  keyboard.  Realistically,  only 
Marines  and  debutantes  are  likely  to  sit 
that  way.  One  reason  is  office  furniture. 
Except  for  specially  designed  ergonomic 
computer  chairs,  standard  office  equip- 
ment is  typically  not  designed  to  adjust  to 
the  full  range  of  settings  required  to 
accommodate  the  diversity  of  human  beings. 
The  range  is  a wide  one:  A 1982  study 
reported  in  the  Journal  afErgobgy  showed 
that  preferred  keyboard  height  varied  from 
28  to  34.25  inches  and  preferred  screen 
height  ranged  from  36.25  to  45.5  inches. 

Moreover,  there  is  substantial  doubt 
that  the  classic  recommendation  for  seat- 
ing posture  is  best  for  computer  users. 


The  health  problems 
associated  with 
computer  use  in  the 
workplace  are  well 
documented  and 
understood,  but  the 
preventions  and  cures 
rarely  escape  the 
laboratory. 


For  example,  the  study  cited  above  showed 
a preference  among  VDT  workers  to  lean 
back  so  that  their  bodies  were  at  angles 
between  97  and  121  degrees.  A report 
published  by  the  Swedish  National  Board 
of  Safety  and  Health  in  1986  noted  that 
the  generally  accepted  “correct”  sitting 
posture — back  straight — is  not  supported 
by  any  scientific  evidence.  In  fact,  to  relieve 
pressure  on  the  knees  caused  by  this  posture 
recommendation,  furniture  has  been  re- 
duced in  height  about  four  inches  in  the 
twentieth  century',  even  though  people  are, 
on  the  average,  about  four  inches  taller. 
Raising  both  tables  and  chairs  by  about 


three  inches  resulted  in  reduced  back  pain 
and  a reduction  in  leg  swelling  among 
workers. 

Other  studies  show  that  when  people 
are  instructed  on  how  to  adjust  adjustable 
furniture  and  then  left  to  their  own  de- 
vices. they  rarely  assume  the  textbook- 
perfect  posture.  They  lean  back  at  up  to 
31  degrees  from  the  vertical  and  relax 
their  way  through  the  work  day. 

The  modem  viewpoint  has  superseded 
the  posture  police,  and  adjustable  furni- 
ture is  now  available.  But  even  adjustable 
furniture  is  problematic.  First,  it's  worth- 
less unless  someone  shows  you  how  to 
adjust  it — and  the  process  can  be  com- 
plex, because  some  chairs  have  15  sepa- 
rate adjustments!  Second,  one  study  seemed 
to  show  that  it  takes  about  a week  to  get 
near  to  an  optimum  adjustment  of  your 
computer  furniture.  Third,  current  advice 
is  running  against  becoming  too  comfort- 
able. If  you  settle  so  snugly  into  your 
chair  that  you  don't  want  to  move,  you're 
likely  to  develop  the  sedentary  problems 
you  were  trying  to  avoid.  You  may  want 
to  adjust  your  chair  periodically  through- 
out the  day.  just  as  you  would  adjust  your 
driving  position  periodically  on  long  trips. 

IMPLEMENTING  SOLUTIONS 

The  problems  described  above  are  well 
understood  and  documented,  but  the 
preventions  and  cures  rarely  escape  the 
laboratory  and  enter  the  workplace.  The 
principal  reason  is  ignorance:  The  people 
who  control  the  office  environment  may 
not  be  aware  of  health  concerns  in  the 
computerized  workplace.  Couple  this 
ignorance  with  corporate  frugality — any 
change  costs  money,  and  ergonomically 
designed  office  equipment  is  particularly 
expensive — and  you  can  see  why  the  status 
quo  prevails. 

A variety  of  organizations  are  trying 
to  counter  the  ignorance,  and  have  ap- 
proached the  issue  from  different  angles. 
Among  them,  the  Newspaper  Guild  has 
taken  the  lead  among  labor  unions,  since 
its  constituents  were  among  the  first  to 
work  long  days  on  desktop  VDTs.  The 
group  Nine  to  Five  campaigns  for  a safer 
workplace.  National  standards-setting 
organizations  have  propounded  guidelines 
for  equipment  and  working  environments. 
Even  IBM  offers  guidance  on  proper 
workplace  ergonomics. 

Thanks  to  the  work  of  these  organiza- 
tions and  others,  change  is  coming.  In 
over  30  states,  legislation  has  been  intro- 
duced to  regulate  PCs  and  VDTs  in  the 
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workplace.  Suffolk  County,  New  York, 
actually  passed  such  legislation,  only  to 
have  it  immediately  become  ensnarled  in 
the  courts.  The  strongest  measure  taken 
so  far  was  adopted  by  the  forward-think- 
ing city  council  in  San  Francisco,  which 
amended  its  health  code  on  December 
10,  1990,  with  new  regulations  on  the  use 
of  VDTs. 

The  new  San  Francisco  regulations  apply 
primarily  to  working  conditions  in  the 
office  environment.  According  to  reports 
in  the  press,  most  Bay  area  employers 
were  appalled  by  the  regulations  and  hinted 
they  would  move  from  the  city  because 
of  the  financial  hardship  that  complying 
would  impose.  The  San  Francisco  stan- 
dards are  based  almost  entirely  on  recom- 
mendations by  ergonomic  research,  worker 
advocacy  groups,  medical  professionals, 
and  computer  equipment  manufacturers. 

In  the  long  run.  complying  with  the 
legislation  will  undoubtedly  benefit 
employers  as  well  as  employees.  Elimi- 
nating proven  hazards  should  reduce  the 
employers’  liability  for  nontraumatic  work- 
related  injury.  And,  of  course,  better 
conditions  should  increase  productivity. 

WHAT  ABOUT  PREGNANCY? 

The  advertising  campaigns  that  use  scare 
tactics  to  capitalize  on  the  fears  of  expec- 
tant families  usually  cite  one  particular 
study  that  linked  VDT  usage  with  mis- 
carriages. They  rarely  go  into  detail  about 
the  study  they  use  to  support  their  dire 
warnings.  That  study,  reported  in  1988  in 
the  American  Journal  of  Industrial  Medi- 
cine, was  conducted  among  1 ,583  women 
who  used  obstetrical  and  gynecological 
clinics  affiliated  with  Kaiser  Permanente 
Medical  Care  Program  in  the  San  Fran- 
cisco Bay  Area.  Its  design  goal  was  to 
determine  the  effect  of  the  insecticide 
malathion  on  early  pregnancies. 

The  scientists  conducting  the  study  were 
very  thorough  and  presented  participants 
with  a lengthy  questionnaire.  After  crunch- 
ing the  statistics  to  find  correlations,  only 
one  result  popped  out:  A higher  rate  of 
miscarriage  was  correlated  with  women 
who  used  VDTs  more  than  20  hours  per 
week.  The  researchers  noted  that  the  VDTs 
themselves  were  not  the  cause  of  the 
miscarriages  and  attributed  the  problem 
to  “an  occupational  effect  not  related  to 
VDTs,”  such  as  stress  or  working  condi- 


tions. Recent  studies  tend  to  reinforce 
this  conclusion,  including  a tightly  con- 
trolled 1989  report  published  in  the  Inter- 
national Journal  of  Epidemiology. 

Another  worrisome  development  has 
been  the  appearance  of  clusters  of  mis- 
carriages among  VDT  workers.  For  ex- 
ample. at  the  Dal  las  computer  center  of  a 
large  retailer,  8 out  of  12  pregnancies  in 
which  conception  occurred  between  May 
1979  and  June  1980  terminated  in  spon- 
taneous abortion  or  neonatal  death.  To 
anyone  in  the  group,  these  occurrences 
would  seem  dire.  The  national  Centers 
for  Disease  Control  investigated,  how- 
ever, and  determined  that  the  problem 
was  not  related  to  proximity  to  VDTs  or 
the  time  spent  working  on  them. 


Studies  show  that 
using  a VDT  does  not 
increase  the  risk  of 
having  a miscarriage. 


To  put  them  in  perspective,  such  clus- 
ters don't  even  rise  to  the  status  of  statis- 
tical aberrations.  There  are  thousands,  if 
not  hundreds  of  thousands  of  similar  groups 
that  work  on  PCs.  A Gaussian  distribu- 
tion of  miscarriages  among  groups  would 
imply  that  a few  groups  would  have  an 
abnormally  high  number  of  miscarriages 
and  a few  an  abnormally  low  number.  No 
one  notices  the  low  end  because  nearly 
everyone  expects  to  have  a problem-free 
pregnancy  and  a perfect  child.  Moreover, 
another  factor  could  be  at  work — such  as 
a boss  with  a bullwhip  who  has  elevated 
workplace  stress  to  an  art  form. 

Pregnant  women  certainly  should  be 
concerned  about  the  various  health  is- 
sues; some  sources  indicate  that  up  to  20 
percem  of  all  pregnancies  end  in  miscar- 
riage, whether  or  not  the  mother  works  at 
a PC.  And,  of  course,  pregnant  women 
are  subject  to  the  same  health  problems 
that  can  afflict  other  PC  workers.  If  you 
have  suitable  working  conditions  and  take 
care  of  yourself,  however,  you  can  rest 
easy  knowing  that  your  PC  won't  cause 
you  problems.  ■ 


Winn  L.  Rosch  is  a contributing  editor  of 
PC  Magazine. 
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COMPUTER 

SELECT 

The  Most  Complete 
Database  of  Computer 
Product  Information 
Available 


Get  instant  access  to  more  than... 

70,000  articles  and  abstracts  from 
over  140  leading  publications 

^ 70.000  hardware,  software  and 
communications  product  specs 
^ 12,000  company  profiles,  including 
addresses  and  phone  numbers 

^ 9,000  definitions  of  computer  and 
telecommunications  terms. 


With  computer  select,  you'll  never 
again  risk  making  the  costly  mistake  of 
acquiring  the  wrong  product.  Now,  using 
your  own  PC,  you  can  identify,  evaluate 
and  select  the  best  products  that  meet 
your  requirements  and  your  budget. 
Easy-to-use  search  software  lets  you 
quickly  retrieve  lire  documents  you  need 
from  the  vast  database  of  product 
reviews,  specifications,  announcements 
and  buyers  guides. 


And  now  computer  select  incorporates 
all  the  reference  information  from  Data 
Sources*,  the  leading  computer  industry 
directory.  You'll  find  specs  for  over 
70,000  hardware,  software  and  data 
communications  products  — plus  profiles 
of  the  12.000  companies  that  make  the 
products  you  want. 


See  results  in  less  than  one  hour 


New  users  are  doing 
productive  work  in 
less  than  one  hour. 

No  installation  is 
needed,  lust  pop  in 
the  cd-rom  disc  and 
a few  simple  steps 
locate,  retrieve  and 
print  the  information  you 
want.  And  a new,  updated  disc  is 
sent  to  you  each  month  so  you'll  always 
have  current  product  information. 


CALL  NOW  FOR  A FREE  DEMONSTRATION  DISK 

212-503-4400 


Computer  Library  and  Computer  Select  are  trademarks  and 
Data  Sources  ■»  a registered  trademark  ot  Zrft  Commuracationa 
Company  O 1991  Zi tt  Commuracations  Company 
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Imagine  getting 
twice  the  Bernoulli  for 
two-thirds  the  price. 


The  new  Bernoulli  90MB. 

Welcome  to 
the  next 
generation  of 
removable  storage,  the  new 
Bernoulli*  90  from  Iomega? 

At  90  megabytes  per 
removable  disk,  we’ve  more 
than  doubled  our  capacity. 
Yet  the  new  Bernoulli  90  is 
actually  less  expensive  than 
the  Bernoulli  44.  A lot  less. 
And  with  a new,  19-msec' 
effective  access  time,  a lot 
faster,  too. 

The  best  part  is,  it’s  all 
Bernoulli.  Rugged,  reliable, 
endless  storage.  Just  what 
storage-intensive  users — like 
Windows  users — demand. 


BERNOULLI 

MEANS  SECURITY 
FOB  YOUR  DATA 


More  value. 

If  you  need  more  storage, 
you’ll  welcome  the  Bernoulli 
90,  since  it’s  now  comparable  u 
a hard  disk  upgrade.  So  why  n< 
disk?  Consider  what  you  don't  get  wiui  a naru  uisk. 

You  don’t  get  infinite  storage  in  90-megabyte 
increments — hard  disks  fill  up.  You  don't  get  180MB  of 
easy  backup.  You  don’t  get  the  physical  security  of 

removable  data  disks,  or  head- 
crash-resistant  technology.  You 
don’t  get  compatibility  with  all 
major  operating  systems,  and 
workstations.  And  you  don’t 
get  Central  Point’s  Backup 
software. 

In  short,  you  don’t  get 
a Bernoulli. 

More  recognition. 

Leading  publications  have 
given  us  welcome  recognition. 


percent  satisfaction 
rate,  our  biggest  supporters  are  Bernoulli  users. 

Our  users  enjoy  worldwide  support  and  a 24- 
hour"  drive  replacement  service.  To  further  protect 
dieir  investment,  we’ve  designed  the  Bernoulli  90  to 
read  44MB  disks.  And  we’re  instituting  an  upgrade 
program  to  help  get  every  Bernoulli  user  into  the  90s. 

Call  1-800-777-4073: 

Questions?  We  don’t  blame  you.  There's  a lot  more  you 
should  know'  about — like  our  free,  90MB  disk  offer, 
drive  configurations.  Bernoulli  Technology?  and  speci- 
fic pricing.  So  we’ve  prepared  a brochure  that's  yours 
w ith  a phone  call.  Find  out  — 
w hat  a welcome  change  W"  48° 

Bernoulli  can  be.  Before  Pl. 
the  90s  leave  you  behind.  Makers  of  Bernoulli 
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O 1991.  Iomega,  the  Iomega  logo.  Bernoulli  and  Bernoulli  Technology  are  registered  trademarks,  and  Bernoulli  Means  Security  For  Your  Data  is  a trademark  of  Iomega  Corp.  All  other  products  are  registered  trademarks  of  their 
respective  companies.  *1688  than  13  msec  with  included  caching  software.  ••U.S.  only,  t Phone  number  for  U S.  and  Canada.  Internationally,  call  322  720-9946.  For  customer  service  questions,  call  1-800-456-5522. 


by 

Jeff  Prosise 


Utilities 


The  First  DOS  5.0 
Utility:  I IMBFTT  FS 
Frees  Up  Extra  RAM 


DOS  5.0  takes  better  advantage  of  your 
system’s  extra  memory  above  640K  than 
any  other  version  of  DOS.  When  the  state- 
ment DOS=HIGH  is  in  your  CONFIG 
.SYS  file,  most  of  DOS  itself  is  loaded  into 
the  64K  region  of  memory  known  as  the 
high  memory  area  or  HMA.  If  there's 
enough  room  left  over,  disk  buffers  allo- 
cated with  a BUFFERS=  statement  in 
CONFIG.SYS  go  in  the  HMA,  too. 

If  you  own  a 386  or  486,  you  can  also 
use  EMM386.EXE  to  establish  pockets  of 
usable  RAM,  called  upper  memory  blocks 
or  UMBs,  in  the  upper  memory  area  be- 
tween 640K  and  1 MB  and  load  TSRs  and 
device  drivers  there  with  the  LOADHIGH 
and  DEVICEHIGH  commands.  Further- 
more, using  new  API  functions  in  DOS 
5.0,  UMB-aware  application  programs 
may  allocate  UMBs  for  themselves  and 
store  data  there  rather  than  in  conventional 
memory.  But  there’s  still  room  for  im- 
provement. Buffers  can  be  placed  in  the 
HMA,  but  files  cannot. 

On  a system  with  the  statement 
FILES=40  in  CONFIG.SYS,  the  data 
structure  that  DOS  creates  to  store  infor- 
mation about  open  files  (called  the  system 
file  table,  or  SFT)  consumes  2.5K  of  con- 
ventional memory.  Systems  booted  with 
the  statement  FILES  = 100  lose  more  than 
5K  of  conventional  memory.  If  you  boot 
with  the  maximum  number  of  files,  255, 
you  lose  nearly  15K  of  RAM  that  could 
otherwise  be  used  by  application  pro- 
grams. 

You  can  fix  this  with  UMBFILES 
.COM,  the  utility  presented  in  this  col- 
umn. UMBFILES  relocates  most  of 
DOS’s  SFT  to  upper  memory  on  386  and 
486  systems  configured  for  loading  pro- 
grams and  device  drivers  high.  If  s just  like 
the  FILES  directive,  except  that  it  works  in 
upper  memory,  not  conventional  memory, 
and  it’s  executed  from  the  command  line, 
not  from  CONFIG.SYS.  Depending  on 
how  many  files  you  currently  boot  with, 
you  can  save  from  1 K of  RAM  to  more 
than  14K  by  using  UMBF1LES.COM. 
That’s  like  getting  an  additional  1 K to  14K 
of  RAM  free.  All  it  costs  you  is  the  time  it 


■ This  issue’s  utility  is  one 
of  the  first  programs  to 
make  use  of  upper 
memory  blocks.  In  doing 
so,  it  can  free  up  as  much 
as  1 5K  of  RAM. 


takes  to  type  the  program — it's  listed  in 
Figure  1 — or  you  can  download  it  from  PC 
MagNet. 

Instructions  fordownloading  UMB- 
FILES.COM  and  its  assembly  language 
source  code  are  given  in  the  PC  MagNet 
News  page,  which  follows  this  article.  If 
you  modify  the  source  code,  you  will  need 
to  recompile  it  using  a macro  assembler 
and  the  following  commands: 

HASH  UMBFILES; 

LINK  UMBFILES; 

EXE2BIM  UMBFILES  UMBPILES.COM 

If  your  communications  setup  can’t  handle 
binary  files,  download  UMBFILES. BAS 
instead.  When  run  in  BASIC,  this  listing 
will  create  the  .COM  file.  If  you  don’t 
have  a modem,  you  can  receive  a copy  of 
the  source  code  by  mail  or  fax.  Send  a 
postcard  with  your  name  and  address  (or 
fax  number  if  applicable)  to  the  attention 
of  Katherine  West,  Utilities,  PC  Maga- 
zine, One  Park  Avenue,  New  York,  NY 
10016;  no  phone  calls  please. 

USING  UMBFILES 

The  syntax  for  UMBFILES  is 

UMBFILES ["inn 


where  nn  is  the  number  of  files  you  want  to 
allocate  space  for  in  upper  memory.  Valid 
values  range  from  1 to  247.  An  additional 
restriction  is  that  the  sum  of  UMBFILES 
and  files  already  allocated  may  not  exceed 
255,  because  DOS  doesn't  support  more 
than  255  files  open  in  the  system  at  any  one 
time.  For  example,  if  you  boot  with  the 
statement  FILES  = 20  in  CONFIG.SYS 
and  then  run  UMBFILES,  the  maximum 
value  UMBFILES  will  accept  for  nn  is 
235.  If  you  allocate  space  for  20  more  files 
with  the  statement  UMBF1LES=20  and 
then  run  UMBFILES  again,  the  most  it 
will  accept  is  215. 

You  can  run  UMBFILES  as  many 
times  as  you  like.  Each  time,  the  SFT  is 
extended  by  the  number  of  entries  indicat- 
ed. You  can  determine  the  number  of  SFT 
entries  the  system  currently  contains  (and 
thus  how  many  files  can  be  open  in  the  sys- 
tem at  once)  using  the  NUMFILES  utility 
published  in  the  November  12,  1991 , Tu- 
tor column.  Like  UMBFILES,  NUM- 
FILES (along  with  its  source  code)  is 
available  on  PC  MagNet. 

The  most  efficient  way  to  use  UMB- 
FILES is  to  place  the  statement  FILES =8 
in  CONFIG.SYS  and  place  a UMBFILES 
command  allocating  additional  space  for 
files  in  AUTOEXEC.BAT.  For  example, 
if  you  currently  boot  with  the  statement 
FILES=60,  change  it  to  FILES =8  and 
add  the  command 

UMBFILES-52 

to  AUTOEXEC.BAT.  Doing  so  will  save 
you  3,072  bytes  (3K)  of  memory.  The  8 
SFT  entries  created  by  the  FILES  com- 
mand will  be  located  in  conventional 
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UMBFILES.ASM 


i UHBnLES  extenda  the  System  File  Tab  la  (SPT)  that  Dos  uaaa  to  track 
i the  atata  of  open  filaa  by  creating  an  extension  of  tha  SPT  In  upper 
! memory . Tha  syntax  la 


[.jnn 

I 

I where  "mi*  is  tha  number  of  entries  to  be  created  in  tha  srr  extanaion. 

I For  beat  reaulta,  boot  your  ayateai  with  tha  etateawnt  files* 8 in  CONFIG. - 

l SYS,  and  than  allocate  room  for  additional  FILES  with  UHBFILES.  For  exam- 

I pla,  if  you  now  boot  with  tha  statement  FXLES-48,  change  it  to  FILES-B  and 
I add  tha  statement  UMBFILES-32  to  your  CONFIG.SYS  file.  Tha  sum  total  of 
I FILES  and  UHBFILES  cannot  exceed  255. 

; Note i uhbfiles  can  only  be  used  on  386  and  486  PCs  that  are  running  DOS 
I 5.8  and  are  configured  for  loading  TSRs  and  drivers  in  uppar  memory . To 
I accomplish  this,  you  must  ensure  that,  at  a minimum: 

I 1)  hihem . SYS  is  loaded 

I 2)  EMM386 . EXE  is  loaded  with  a RAM  or  NOEMS  parameter 

I 3)  CONFIG.SYS  contains  a DOS-UMB  (or  DOS-HIGH, UMB)  statement 

I 4)  Your  PC  contains  at  least  384X  of  extended  memory 


begin: 

copyright 


inabf  ilea 
strategy 
llnkatat 
last  offsi 


: Procedure  MAIN 


cs : code , ds : code 

ISSh 

main 

•UHBFILES  1.8  Copyright  (c)  1991  Jeff  Prosise* , 13, 18 
•First  published  in  PC  Nagasine,  November  26,  1991- 
13, IS, 13. IS 

•System  File  Table  extended*, 13, If, •$• 

•Builds  an  extension  to  the  system  File  Table  in  • 
•upper  swmory . ’,13, IS, 13, IS 
•UMBPILES l-lnn*. 13, IS,  13,  IS 

* nn  Number  of  new  SPT  entries  to  create.* 
13,18,13,18 

•UKBFILES  requires  DOS  5.8  and  a 386  or  486  PC  • 
•configured  for  loading*, 13, 18 

•programs  and  drivers  in  upper  smnory.  The  sum  * 

-Of  FILES  and  UMBPILES* ,13,18 
•may  not  exceed  255. -,13,18, *$• 

•Requires  DOS  5.x“, 13, 18, •*• 

■Syntax:  UMBFILES(-]nn*, 13, 18,  *$• 

•Invalid  paraswter  or  parameter  out  of  range-,13,18 
■PILES  plua  UMBPILES  cannot  exceed  255- , 13, 18, •*• 
•Invalid  parameter  (cannot  be  8) *,13,18, •$• 

•upper  Memory  Area  not  available’, 13, IS, -$• 
•Insufficient  memory*, 13,18, **• 

8 ; Number  of  UHBFILES 

7 i Memory  allocation  strategy 

8 ; Upper  memory  link  status 

7 ; Offset  of  final  SFT  header 

7 i segment  of  final  SFT  header 

7 ; Length  of  SFT  extension 


si.Slh 
scan help 
mainl 


aov  dx, offset  belpaug 

int  21h 

mov  ax, 4C8 Sh 

int  21h 

c the  DOS  version  and  abort  if  it’s  r 

mov  ah, 3Sh 

int  21h 

cmp  al,S 

mov  dx, offset  errmsgl 

je  main2 


int 


ah,  9 
21h 

ax, 4C8 lh 
21b 


(Clear  direction  flag 
I Point  si  to  command  line 
(Scan  for  */?*  switch 
(Branch  if  not  found 


;Get  DOS  version 

(Branch  if  the  sujor  vers: 
{ number  is  5,  abort  if 
( it's  not 

(Display  error  message 
(Exit  With  ERRORLEVEL* 1 


( Parse 

I 

main2: 


the  cossnand  line  to  determii 
call 
jc 


i how  many  SFT  entries  to  create. 


f indchar 

dx, offset  eri 

error 


call 

jc 


asc2bin 

dx, offset  emag3 
error 

dx, offset  errmsg5 

al.al 

error 

byte  ptr  umbfilea,* 


(Convert  ASCII  to  binary 
(Error  if  carry  is  set  on 

(Error  if  number  was  8 


(Save  UMBTILES  number 


walk  the  chain  of  SFT  headers  to  determine  how  swny  FILES  already  exist. 

xor  cx,cx 

mov  ah, 52h 


; Allocate  an  upper  ■ 


di,es: (bx+4) 
es.es: (bx+6) 

last_of fset.di 

last_segment,es 
cx,es: [di+4] 

bx.es: (dij 
es.esi (di+2) 
di.bx 
di.SFFFFh 
main! 

cx.umbf lies 
dx, of feet  errmsg4 
cx, 255 


>ory  block  to  hold  the  SFT  extension. 

ax, 5882b 

21h 

byte  ptr  llnkatat, al 

ax, 5883h  (Set  UMB  link 


(Sero  SFT  entry  count 
(Get  address  of  DOS's  List 
; of  Lists 

(Place  address  of  first  SFT 
( header  in  ES:DI 

(Save  the  address  of  this 
( header 

(Add  number  of  SFT  entries 
( in  this  block 
(Place  address  of  next  SFT 
( header  in  ES:DI  and  loop 
( if  the  offset  address 
( isn't  equal  to  FFFFh 


i verify  that  FILES  plus 
UHBFILES  is  less  than 
255  and  abort  if  it's 


main4: 


ax , 5 8 8 8 h 
2lb 

strategy, ax 


dx, offset  errmsg6 


al,  >9 

byte  ptr  umbfilee 
sftlen.ax 
ax,  21 
cl, 4 

bx,  ax 
ah, 4th 
21h 


(Error  if  carry  returns  set 


(Get  the  current  i 
( allocation  strategy 
( code  and  save  it 


(Error  if  carry  returns  set 


(Coelute  the  number  of 
( paragraphs  of  memory 
( required  for  the  SFT 
I extension 


(Request  the  memory  through 
I DOS  function  4Sh 
(Error  if  allocation  request 
I is  denied 

(Point  ES  to  MCB  preceding 
( the  memory  block 
(Change  owner  ID  to  88h 
(Point  ES  back  to  the  block 
I itself 


ax,S883h 
bx, llnkatat 
bh,bh 


Initialize  the  new  SFT  block  and  link  it  into  the  chain. 


word  ptr  es : | BSh ] , SFFFFh 
word  ptr  es : ( S2h j , 96BBh 
ax.umbfilea 
word  ptr  es:(84h),ax 

cx.sftlen 
al.al 
di,S6h 


di, last_of fast 

es , las t_segment 

word  ptr  ea:(di|,88h 
word  ptr  es: (di*2 ) ,ax 


(Load  CX  with  SFT  length 
(Fill  the  new  SFT  with 
! zeroes  from  start  to 
( finish 

(Place  the  address  of  the 
( new  SFT  header  in  the 
( header  of  the  last 


Display  message  v 


: the  operation  is  coa^leted,  and  then  exit. 

(Display  swaaage 

(Exit  With  ERRORLEVEL-8 


Figure  1 : The  source  code  listing  for  UMBFILES,  a utility  that  saves  you  RAM  by  placing  most  of  the  system  file  table  (SFT)  in  upper  memory. 
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UMBFILES. ASM 

•cans  tha  c 

ilam 

for  a /?  awitch.  if  found,  carry  returne 

2 Ht  and 

SI  contain* 

ita  off aat. 

Xf  not  found,  carry  return*  clear. 

•canhelp 

proc 

naar 

puah 

ai 

2 Sava  SI 

•can loop i 

Lodab 

2 oat  a charactar 

cap 

aX.fDb 

2 Exit  if  and  of  Line 

J« 

•can  axit 

cap 

aX,  "7“ 

2 Loop  if  not 

jna 

•can loop 

cap 

byta  ptr 

[ei-2J,*/*  2 Loop  if  not  */■ 

•can loop 

add 

•p.a 

ICXaar  tba  stack 

sub 

ai,  2 

2 Adjust  SX 

ate 

2 Sat  carry  and  axit 

rat 

acanaxiti 

pop 

ai 

2 Restore  SI 

i Clear  carry  and  exit 

•canhalp 

}••••••••• 

2 FINDCHAR 

advance*  SI 

to  tba  naxt  non -white  apaca  charactar.  On  raturn. 

2 carry  •• 

t indicataa 

SOL  waa  encountered;  carry  ciear  indicataa  it  waa  not. 

f lode bar 


proc  near 

lodab 

cap  aX,S9h 

ja  findchar 

cap  aX,29h 

ja  findchar 

cap  aX,3cb 

ja  findchar 


ja  findchar 

dac  ai 

cap  aX,tDh 

ja  aoX 


;Oat  tha  naxt  charactar 
(Loop  if  tab 


; Loop  if  equal  aiqn 

j Point  II  to  tha  charactar 
itxit  with  carry  aat  if  and 
l of  Xina  ia  raachad 


iCXaar  carry  and  exit 
2 Sat  carry  and  axit 


2 of  2 


.•••■••••••••••••••••■••••••••••••••••••■••■••••••••••••••••••••••■•••a* 

; ASC2BIN  convarti  a daciaaX  nuabar  antarad  in  ASCXX  fora  into  a binary 
; value  in  AL.  carry  aat  on  raturn  indicataa  that  an  arror  occur rad  in 
2 tha  conversion. 


aac2bin 


proc  naar 

aub  ax,  ax 


!• 


cap 

!• 


bi.lal) 

ai 

bX,3Sh 
•2b  axit 


bl,?Cb 

a2b_axit 

bX.fOh 
•2b  axit 


IlnitiaXisa  registers 

2 Oat  a charactar 
2 Exit  if  apaca 
2 Kxit  if  COM* 

2 Exit  if  carriage  raturn 


•ac2bin 


cap  bl, *•" 

jb  «2b_arror 

cap  bl,^** 

ja  a2b_error 

auX  dX 

jc  a3b  arror 

aub  bX,3Sh 

add  ax,bx 

cap  ax, 255 

jna  a2b_Xoop 

d«c  Si 

ate 

rat 

dac  ai 

eie 

rat 


2 Error  if  charactar  ia  not 
2 a nuabar 


; Multiply  tba  vaXua  in  AL  by 
2 IS  and  axit  on  overflow 
2 ASCII  » binary 
.•Add  Xataat  value  to  AX 
2 Error  if  aua  > 255 
2 Loop  back  for  nora 

2 Sat  carry  and  axit 


iCXaar  carry  and  axit 


and  begin 


memory;  the  52  set  up  by  UMBFILES  will 
be  in  upper  memory.  Why  not  place  all  60 
in  upper  memory?  The  minimum  value 
DOS  will  accept  for  FILES  is  8,  so  the  first 
8 SFT  entries  must  always  be  in  conven- 
tional memory.  Any  entries  beyond  that 
may  be  placed  in  upper  memory  with 
UMBFILES. 

To  use  UMBFILES,  you  must  be  run- 
ning DOS  5.0  and  have  a 386  or  486  con- 
figured for  loading  programs  and  device 
drivers  in  upper  memory.  At  a minimum, 
this  means  that: 

a You  must  load  HIMEM.SYS  in  CON- 
FIG.SYS; 

a You  must  also  load  EMM386.EXE 
with  a RAM  or  NOEMS  parameter; 
a CONFIG.SYS  must  contain  the  state- 
ment DOS  = UMB  (or  DOS  = HIGH, 
UMB); 

a Your  PC  must  contain  at  least  384K  of 
extended  memory. 

If  UMBFILES  reports  that  the  upper 
memory  area  is  not  available,  then  it  was 
unable  to  allocate  a block  of  upper  mem- 
ory— probably  because  your  system  isn't 
set  up  properly  for  UMBs.  If  this  happens, 
check  your  CONFIG.SYS  file  to  make 
sure  it  contains  the  required  statements  and 
that  EMM386.EXE  is  indeed  being  loaded 


with  a RAM  or  NOEMS  parameter.  With- 
out one  of  these  two  parameters.  EMM- 
386.EXE  will  not  create  the  upper  memo- 
ry blocks  that  UMBFILES  needs. 

If  UMBFILES  reports  "Insufficient 
memory,"  it  means  that  the  upper  memory 
area  is  available  but  there  isn’t  a UMB 
large  enough  to  hold  the  number  of  SFT 
entries  you  requested.  To  determine  the 
size  of  the  largest  free  UMB.  just  type 
MEM  /C.  If  there  is  some  unallocated  up- 
per memory  remaining,  you  may  be  able  to 
use  it  by  decreasing  the  requested  number 
of  SFT  entries.  You  should  note  that  each 
entry  requires  approximately  59  bytes  of 
upper  memory. 

Other  error  messages  from  UMB- 
FILES include  "Sum  of  FILES  and  UMB- 
FILES cannot  exceed  255,"  indicating 
that  the  number  of  additional  SFT  entries 
that  you  requested  would  push  the  total  to 
more  than  255,  and  "Invalid  parameter 
(cannot  be  0),"  which  you  get  if  you  type 
UMBFILES=0.  UMBFILES  will  also  re- 
spond with  an  error  message  if  the  number 
you  enter  for  nn  is  invalid  (for  example,  if 
the  entry  contains  any  nonnumeric  charac- 
ters), if  you  attempt  to  run  it  with  any  ver- 
sion of  DOS  other  than  5.x,  or  if  there  is  a 
syntax  error.  If  UMBFILES  succeeds  in 


extending  the  SFT,  it  will  display  the  mes- 
sage “System  File  Table  extended,"  indi- 
cating that  the  entries  you  requested  were 
added  to  the  SFT. 

A final  note  concerning  the  use  of 
UMBFILES  relates  to  its  on-line  help  fea- 
ture. You  can  get  help  with  any  DOS  5.0 
command  by  running  it  with  a /?  switch. 
Similarly,  you  can  get  help  with  UMB- 
FILES by  typing 

UMBPILES  /? 

In  response,  UMBFILES  displays  a one- 
line  description  of  itself  followed  by  a de- 
scription of  its  syntax  and  other  helpful  in- 
formation. 

HOW  UMBFILES  WORKS 

If  you  read  the  November  12,  1991 , Tutor 
column,  you're  already  familiar  with  the 
system  file  table  and  how  it  is  used.  DOS 
uses  the  SFT  to  store  information  about 
files  opened  with  the  operating  system’s 
handle-based  file  functions.  When  a file  is 
opened,  DOS  places  the  number  of  the 
SFT  entry  that  corresponds  to  the  file  in  an- 
other table  called  a job  file  table,  or  JFT, 
which  is  located  in  the  program  segment 
prefix  (PSP)  of  the  program  that  opened  it. 
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Figure  2:  When  you  boot  with  FILES=20.  the  SFT  is  divided  into  two  blocks.  One  holds  5 SFT  entries; 
the  other  holds  15.  Both  reside  in  conventional  memory.  With  FILES=8  and  UMBFILES= 12,  the  SFT 
is  divided  into  3 units.  The  first  two  hold  5 and  3 SFT  entries,  respectively.  They,  too,  are 
located  in  conventional  memory.  The  third  block,  which  contains  space  for  1 2 additional  files,  is 
located  in  upper  memory,  where  it  doesn't  take  away  memory  from  application  programs  running  in 
the  lower  640K. 


The  offset  that  the  number  is  placed  at  rela- 
tive to  the  base  of  the  JFT  becomes  the  file 
handle. 

The  SFT  entry  itself  contains  the  name 
of  the  file,  the  date  and  time  it  was  created 
or  last  modified,  the  current  position  of  the 
file  pointer,  a record  of  the  access  rights 
the  file  was  opened  with,  and  other  infor- 
mation. When  the  file  is  eventually  closed, 
the  slots  that  it  occupied  in  the  SFT  and  the 
JFT  are  freed  for  use  by  a subsequent  file. 
Thus,  the  number  of  SFT  entries  created  at 
start-up  ultimately  limits  the  number  of 
files  that  can  be  open  in  the  system  concur- 
rently; if  all  the  SFT  entries  are  currently  in 
use,  DOS  will  fail  further  requests  to  open 
a file. 

Physically,  the  SFT  is  rarely  (if  ever) 
stored  in  one  block  of  memory.  Instead,  it 
is  divided  into  two  or  more  blocks,  each 
containing  a 6-byte  header  that  specifies 
the  segment:offset  address  of  the  next  SFT 
block  header  and  the  number  of  SFT  en- 
tries in  the  current  block.  Together,  the 
SFT  blocks  defined  in  the  system  form  a 
linked  list  that  is  easily  extended  to  add 
SFT  entries.  DOS  divides  the  SFT  into  two 
blocks.  The  first  one  contains  space  for 
five  SFT  entries,  the  second  one  contains 
space  for  the  rest. 

In  the  header  for  the  second  block,  the 
field  that  holds  the  offset  address  of  the 
next  header  in  the  chain  contains  the  value 
FFFFh,  indicating  that  no  more  SFT 
blocks  follow  this  one.  UMBFILES  allo- 
cates a block  of  memory  that  will  become 
the  third  SFT  block  in  the  chain,  initializes 
it  by  filling  in  the  header  and  writing  Os  to 
the  SFT  entries  themselves,  and  patches 
the  address  of  the  newly  allocated  block 
into  the  header  preceding  the  second 
block.  Thus  the  chain  of  SFT  blocks  is 
amended  so  that  DOS  has  an  increased 
number  of  entries  to  choose  from  when  a 
program  asks  to  open  a file. 

This  may  sound  like  tricky  business, 
but  it's  not.  The  architects  of  DOS  proba- 
bly structured  the  SFT  as  they  did  so  it 
could  be  extended  after  the  system  is  boot- 
ed. Windows  extends  the  SFT  to  the  equiv- 
alent of  FILES  = 30  if  you  boot  with 
FILES=20.  So  in  reality.  UMBFILES 
isn’t  doing  anything  that's  not  condoned 
by  Microsoft,  it’s  just  taking  advantage  of 
undocumented  features  of  DOS — a prac- 
tice that  Microsoft  wouldn’t  approve  of  but 
that  its  own  products  such  as  Windows  take 


advantage  of  in  order  to  make  DOS  more 
extensible. 

Figure  2 compares  the  structure  of  the 
system  file  table  when  you  boot  with  the 
statement  FILES  = 20  in  CONFIG.SYS 
with  the  structure  it  assumes  when  you 
boot  with  FILES =8  and  extend  the  SFT 
with  UMBFILES=12.  In  both  cases, 


DOS  will  permit  17  files  to  be  open  in  the 
system  at  once  (3  are  reserved  for  the  de- 
vices CON,  AUX.  and  PRN).  The  second 
configuration  consumes  less  conventional 
memory  because  12  of  the  20  SFT  entries 
are  allocated  in  upper  memory. 

With  FILES=20,  the  SFT  is  divided 
into  two  blocks.  One  holds  5 SFT  entries; 
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PC  MAGAZINE  UTILITIES  UPDATES 


Like  all  good  software,  the  programs 
presented  in  PC  Magazine  are  upgrad- 
ed and  improved.  You  ean  get  the  mod- 
ified versions  by  downloading  them 
from  PC  MagNet.  Here's  a partial  list 
of  the  programs  that  have  been  upgrad- 
ed to  fix  minor  bugs  and  system  incom- 
patibilities: 

ANS1.COM.  Version  1.3 
BAT2HXEC.COM,  Version  1 .3 
BCOPY.  Version  1 .2 
BEN56.ARC  (Benchmark  Series. 
Version  5.6) 

CARDF1LE.COM.  Version  1 . 1 
CHKFRAG.EXE,  Version  1.2 
CMDED1T.EXE.  Version  2. 1 
CONFIG.CTL.  Version  3.0 
DIRMATCH.COM.  Version  2.0 
EMMA.COM.  Version  2.2 
EMS40.SYS.  Version  1.1 
PANDORA.COM.  Version  1 ,5a 
PCACCESS.COM.  Version  I . I 
PCMANAGE.EXE,  Version  I I 
PCREMOTE.COM,  Version  I . I 


RN.COM.  Version  2.0 
SCHEDULE.COM.  Version  I . I 
SLICE.COM.  Version  1.3 
SNIPPER.COM.  Version  1.2 
TPFST-AT.COM.  Version  I . I 
ZCOPY.COM.  Version  1.2 

For  a complete  list  of  all  the  pro- 
grams available  from  the  PC  MagNet 
Software  and  Utilities  Database  Li- 
brary. download  UDCAT.ARC. 

A dow  nloadablc  index  to  PC  Maga- 
zine’s product  reviews  is  also  available. 
PCM. EXE  is  a self-extracting  file  that 
contains  the  Computer  Library  PC 
Magazine  Reviews  Index  for  January 
1988  to  December  1990.  It  requires  the 
search  files  in  PCSRCH.EXE.  Please 
read  the  information  file  PCM. INF  be- 
fore you  download  any  of  these  files. 

These  programs  are  copyrighted. 
You  may  make  copies  for  others  as  long 
as  no  charge  is  involved.  However, 
making  copies  for  any  commercial  pur- 
pose is  prohibited.  ■ 


the  other  holds  15.  Both  of  these  blocks  re- 
side in  conventional  memory.  With 
FILES =8  and  UMBFILES=  12,  the  SFT 
is  divided  into  three  blocks.  The  first  two, 
holding  5 and  3 SFT  entries,  respectively, 
are  located  in  conventional  memory.  The 
third  block,  which  contains  space  for  12 
additional  files,  is  located  in  upper  memo- 
ry, where  it  doesn't  take  away  memory 
from  application  programs  running  in  the 
lower  640K. 

ACCESSING  UPPER  MEMORY 

The  only  thing  that's  the  least  bit  unusual 
about  UMBF1LES  is  that  it  allocates  space 
for  the  extended  SFT  in  upper  memory.  To 
do  so,  it  relies  on  two  new  and  two  modi- 
fied API  functions  in  DOS  5.0.  The  new 
ones,  functions  5802h  and  5803h.  get  and 
set  the  UMB  link  status — an  internal  flag 
that  determines  whether  upper  memory  is 
treated  as  a logical  extension  of  conven- 
tional memory  or  whether  it  is  ignored. 
The  modified  ones,  functions  580lh  and 
5800h,  determine  the  memory  allocation 
strategy  DOS  will  use  when  it  receives  a 
request  for  memory.  All  four  functions  are 
accessed  through  interrupt  21  h. 


When  you  include  the  statement 
DOS=UMB  in  CONFIG.SYS,  DOS  uses 
the  HIMEM.SYS  driver  to  claim  all  the 
UMBs  created  by  EMM386.EXE  for  itself 
so  that  it  has  sole  access  rights  to  them  (for 
a discussion  of  HIMEM.SYS  and  the 


UMBFILES  relies  on 
two  new  and  two 
modified  API  functions 
in  DOS  5.0. 


functions  it  provides  for  allocating  and 
deallocating  UMBs,  refer  to  the  December 
11,  1990,  Tutor  column).  To  manage  the 
memory  in  this  region,  it  sets  up  a series  of 
memory  control  blocks  just  like  the  ones  it 
sets  up  in  conventional  memory  (for  more 
on  memory  control  blocks  and  how  they're 
used  to  profile  memory,  see  the  April  16, 
1 99 1 . Tutor  col  umn) . 


The  chain  of  MCBs  that  DOS  sets  up 
for  upper  memory  is  separate  from  the 
chain  it  sets  up  for  conventional  memory. 
Because  there  is  no  connection  between 
the  two,  DOS  ignores  upper  memory 
when  it  searches  for  free  memory  to  satisfy 
a request  placed  through  function  48h  (Al- 
locate Memory).  However,  calling  func- 
tion 5803h  with  BX  set  to  1 establishes  a 
logical  link  between  upper  and  lower 
memory  so  that  both  are  searched.  Calling 
function  5803h  with  BX  equal  to  0 unlinks 
upper  memory,  setting  it  back  to  the  de- 
fault. The  counterpart  to  this  function, 
function  5802h,  returns  the  current  UMB 
link  status  in  AL  (O=off,  1 =on). 

Once  the  upper  memory  area  is  linked, 
requests  for  memory  placed  through  func- 
tion 48h  may  be  fulfilled  with  either  con- 
ventional or  upper  memory.  By  default, 
DOS  searches  the  lower  640K  first,  turn- 
ing to  memory  above  640K  if  the  search 
fails  to  turn  up  a block  of  RAM  large 
enough  to  meet  the  request . This  is  called  a 
low-first  allocation  strategy.  If  you're  in- 
terested in  allocating  upper  memory,  you 
can  switch  to  a high-first  strategy  by  call- 
ing function  580  lh  with  bit  7 of  BX  set  to 
1 , or  to  a high-only  strategy  by  setting  bit  6 
to  I . These  bit  settings  are  summarized  in 
Figure  3. 

The  value  in  bits  0 and  I determines 
how  DOS  will  proceed  with  the  search  for 
free  memory.  Both  bits  OFF  selects  a first- 
fit  strategy  that  scans  the  memory  alloca- 
tion chain  from  the  bottom  up,  stopping  at 
the  first  block  whose  size  is  equal  to  or 
larger  than  the  one  requested;  Bit  0 ON  and 
bit  I OFF  selects  a best-fit  strategy,  which 
examines  all  available  memory  blocks  and 
uses  the  one  that  most  closely  matches  the 
size  of  the  one  requested;  bit  0 OFF  and  bit 
1 ON  is  a last-fit  strategy  that  scans  the  al- 
location chain  from  the  top  down,  again 
stopping  at  the  first  block  whose  size  is 
equal  to  or  larger  than  the  one  requested. 

The  two  regions  of  memory  are  treated 
separately  as  the  search  for  free  memory 
proceeds.  For  example,  when  a low-first, 
last-fit  allocation  strategy  is  in  effect,  DOS 
searches  from  the  top  of  conventional  to 
the  bottom,  and  then  from  the  top  of  upper 
memory  to  the  bottom.  The  counterpart  to 
function  580lh,  function  5800h,  returns 
the  value  indicating  the  current  allocation 
strategy  in  AX. 

UMBFILES  calls  functions  5802h  and 
5800h  to  get  the  current  allocation  strategy 
and  UMB  link  status  and  then  uses  func- 
tions 5803h  and  580 1 h to  link  upper  mem- 
ory and  switch  to  a high-only,  best-fit  allo- 
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DOS  5.0  MEMORY 
ALLOCATION 
STRATEGY  CODES 


Bits  8-1 5 Reserved  (should  be  0) 


Bits  6-7 

Low/high  selector 

00  = Low  first 

01  = High  only 
10  = High  first 

Bits  2-5 

Reserved  (should  be  0) 

Bits  0-1 

First-fit/last-fit/best-fit  selector 

00  = First  fit 

01  = Best  fit 

10  = Last  fit 

Figure  3:  Mapping  ol  the  word  passed  to  DOS 
function  5801  h (Set  Allocation  Strategy)  in  BX. 
Bits  6 and  7 determine  whether  DOS  will  search 
upper  or  lower  memory  first  (or  upper  memory 
only)  when  searching  for  free  memory  to  satisfy 
an  allocation  request.  Bits  0 and  1 determine 
whether  a first-fit,  best-fit,  or  last-fit  strategy  is 
used  within  each  area  that  is  searched.  The 
value  82h  (binary  1 0000010)  selects  a high-first, 
last-fit  memory  allocation  strategy.  Upper 
memory  will  be  included  in  the  search  only  if  it 
was  linked  earlier  by  placing  a call  to  DOS 
function  5803h  with  BX  set  to  1 . 

cation  strategy.  Then  it  computes  the  size 
of  the  UMB  it  needs  by  multiplying  the 
number  of  entries  in  the  extended  SFT  by 
59.  adding  21  to  the  result  (to  account  for 
the  6 bytes  needed  for  the  SFT  header,  plus 
15  more  bytes  to  ensure  that  it  isn’t  short- 
changed when  it  converts  bytes  to  para- 
graphs), and  then  dividing  by  16.  The  re- 
sult is  the  number  of  paragraphs  of 
memory  required. 

To  acquire  a block  of  upper  memory,  it 
calls  function  48h  with  the  number  of  para- 
graphs requested  in  BX — just  as  it  would  if 
it  were  allocating  conventional  memory.  If 
a sufficient  amount  of  upper  memory  is 
available.  DOS  returns  the  segment  ad- 
dress of  the  allocated  UMB  in  register  AX. 
Carry  set  on  return  from  function  48h 
means  there  was  not  enough  upper  memo- 
ry to  allocate  the  block.  When  this  occurs, 
UMBFILES  terminates  after  displaying 
the  message  “Insufficient  memory.” 

Before  it  adds  the  UMB  to  the  SFT, 
UMBFTLBS  restores  the  allocation  strate- 
gy and  UMB  link  status  that  were  in  effect 
when  it  was  started.  Then  it  initializes  the 
UMB  by  creating  an  SFT  header  in  the  first 
6 bytes  and  filling  in  everything  after  it 
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with  0s.  Finally,  it  links  the  UMB  into  the 
chain  of  SFT  headers.  To  do  so,  it  calls  on 
undocumented  DOS  function  52h  (Get 
List  of  Lists),  which  returns  the  segment: 
offset  address  of  the  first  SFT  header  at 
ES:(BX+4],  This  function,  which  we’ve 
discussed  in  Tutor  many  times,  holds  a 
treasure  chest  of  information  about  DOS 
internals  that  isn’t  available  by  any  other 
means.  UMBFILES  walks  the  chain  of 
SFT  headers  until  it  locates  the  last  one, 
and  then  copies  the  address  of  the  UMB  to 
the  final  header. 

With  that,  UMBFILES’s  work  should 
be  done — but  one  problem  remains.  When 
a process  terminates,  DOS  automatically 
frees  up  all  the  memory  allocated  to  it,  in- 
cluding any  UMBs  it  owns.  To  prevent 
DOS  from  returning  the  UMB  that  was  just 
allocated  to  the  free  memory  pool,  UMB- 
FILES plays  a trick  on  DOS:  It  sets  the  val- 
ue in  the  owner  field  of  the  MCB  to  08h 
(the  owner  ID  that  DOS  assigns  to  memory 
blocks  allocated  at  start-up)  so  that  the 
UMB’s  relationship  to  UMBFILES  is  no 
longer  traceable. 

How  does  this  work?  The  word  at  offset 
01  h in  every  MCB  contains  the  PSP  ad- 
dress of  the  process  that  owns  the  ensuing 
memory  block.  A value  of  0 means  the 
block  is  unallocated.  When  DOS  termi- 
nates a program,  it  scans  the  allocation 
chains  in  upper  and  lower  memory  for 
MCBs  that  contain  the  PSP  address  of  the 
terminating  program.  Those  it  finds,  it 
deallocates.  By  modifying  the  MCB  value 
that  identifies  UMBFILES  as  the  UMB’s 
owner,  UMBFILES  fools  DOS  into  think- 
ing that  someone  else  owns  the  block  and 
prevents  it  from  being  released.  The  ex- 
tended SFT  stays  behind  in  memory,  as  it 
was  intended  to — and  DOS  is  no  wiser. 

UMB-AWARE  APPLICATIONS 

UMBFILES  is  one  of  the  first  programs  to 
make  use  of  UMBs.  Soon,  we  should  see 
other  utilities  and  application  programs 
that  use  upper  memory  to  break  the  640K 
barrier.  The  relief  is  limited,  but  on  some 
systems  DOS  5.0  can  make  as  much  as 
130K  of  extra  memory  available  through 
the  EMM386.EXE  driver  and  pass  that 
memory  on  to  programs  in  the  form  of 
UMBs.  In  an  environment  in  which  only 
IK  or  2K  can  determine  whether  a large 
application  program  will  run,  even  that 
modest  amount  of  memory  is  too  signifi- 
cant to  ignore.  ■ 


Jeff  Prosise  is  a contributing  editor  of  PC 
Magazine. 
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PC  Mag  Net  News 

The  Latest  Files  and  Features  of  PC  Magazine’s  On-line  Service 


Conquer  Special 
Characters  in  Word 
For  Windows 


If  you've  ever  tried  to  print  a 
special  character  in  Word  for 
Windows— a bullet,  a trade- 
mark symbol,  or  any  of  the 
ANSI  special  characters — you 
know  that  there's  got  to  be  a 
better  way. 

Dinger,  a Word  for  Win- 
dows macro,  is  it. 

Written  by  Woody  Leon- 
hard, a regular  visitor  to 
MagNet's  on-line  forums, 
Dinger  is  a macro  that's  dis- 
tributed as  shareware.  Down- 
load it,  and  if  you  find  that  it 
makes  your  life  easier,  send 
a $1 9 payment  to  the  author. 

You  can  download  the  file 
DNGR20.ZIP  from  MagNet's 
UtilForum  (GO  UTILFORUM) 
in  DL1 5,  Working  Word. 

And  if  you've  ever  tried  to 
print  an  address  using  a 
LaserJet  and  Word  for  Win- 


dows and  ruined  an  enve- 
lope, you'll  want  a copy  of 
Leonhard's  ENVLOP.ZIP. 

It's  a macro  that  installs 
itself  on  the  menu  bar.  When 
you've  got  an  address  you 
want  to  print  on  an  envelope, 
simply  select  the  macro  from 
the  menu  and  highlight  it.  You'll 
have  three  choices  for  return 
address  styles,  and  you  can 
insert  handling  options,  like 
Special  Delivery  or  Air  Mail. 
Best  of  all,  you  won't  be 
wasting  any  more  of  your 
envelopes,  since  Leonhard's 
macro  lets  you  insert  the  en- 
velope face  down  every  time, 
no  matter  which  laser  printer 
you  use. 

You  can  download  ENV- 
LOP.ZIP (Shareware,  $29) 
from  DL14,  ASP  Utils,  of  the 
UtilForum. 


WINCOLOR  Is  the 
Most  Popular  Download 


The  most  popular  file  on  PC 
MagNet  was  PC  Magazine's 
own  WINCOLOR,  a utility  that 
allows  for  easier  color  control 
in  your  Windows  3.0  setup. 

Another  PC  Magazine  util- 
ity, the  useful  STRINGS,  was 
the  second  most-popular 
download.  This  program  al- 
lows you  to  expand  your  batch 
file  versatility  by  “stringing” 
along  various  batches. 

The  catalog  of  all  PC 
Magazine  files,  PCMCAT.ZIP, 
was  third  in  the  summer 
download  race.  It  was  trailed 
by  the  PKZ110.EXE  unzip- 
ping utility  and  the  Septem- 
ber 10,  1991,  PC  Magazine 


volume  archive,  V10N15.ZIP. 

1. WINCOLOR.EXE 

2.  STRINGS.COM 

3.  PCMCAT.ZIP 

4. PKZ110.EXE 

5.  V10N15.ZIP 

These  numbers  were 
accumulated  by  a download 
tally  of  the  Software  and  Util- 
ity Library.  The  SOFTLIB  was 
especially  busy  this  summer, 
thanks  in  part  to  an  expan- 
sion that  incorporated  hun- 
dreds of  new  files. 

You  can  download  these 
and  every  other  PC  Magazine 
file  from  our  Software  and 
Utility  Library  (GO  SOFT- 
LIB). — Chris  Parker 


m CONQUER  SPECIAL  CHARACTERS  IN 
WORD  FOR  WINDOWS:  A shareware 
macro  brings  ANSI  characters  into  reach. 

■ WINCOLOR  IS  THE  MOST  POPULAR 
DOWNLOAD:  The  PC  Magazine  utility  led 
all  others  over  the  summer  months. 


Instant  Access  to 
PC  Magazine's  On-line  Service 

PC  Magazine  operates  a 24-hour-a-day  interactive  dial- 
up service  where  readers  can  find  the  utilities  published 
in  every  issue,  download  an  index  of  all  product  reviews, 
share  opinions  with  the  editors,  and  gain  access  to  Com- 
puter Library  and  Consumer  Reference  Library. 

How  to  Subscribe  Right  Now! 

You  can  join  PC  MagNet  with  one  phone  call. 

1 . Choose  a phone  number  by  following  the  directions  under  "Finding 
the  Number  in  Your  Town"  (below). 

2.  Set  your  communications  software  to  300.  1 .200.  or  2,400  bits  per 
second.  7 data  bits,  even  parity.  1 stop  bit.  and  full  duplex. 

3.  Dial  the  local  number.  When  you  connect,  type  Ctrl-C. 

4.  At  the  HOST  NAME  prompt,  type  CIS. 

5.  At  the  USER  ID  prompt,  type  177000.5000. 

6.  At  the  PASSWORD  prompt,  type  PC'MAGNET. 

7.  At  the  ENTER  AGREEMENT  NUMBER  prompt,  type  Z10D9100. 

8.  Register  your  name  and  enter  your  MasterCard.  Visa,  or  American 
Express  card  number.  (If  you'd  like  to  have  your  company  billed 
instead,  call  CompuServe  at  800-848-8990.) 

9.  Your  personal  User  ID  and  Password  will  be  displayed  at  the  end  of 
the  registration  process.  Record  them  for  logging  on  over  the  next  few 
days;  a new  password  will  arrive  in  the  mail  within  ten  days  to  confirm 
your  subscription. 

There  are  no  up-front  subscription  charges:  you  pay  only  for  the 

time  you  spend  on-line.  CompuServe  members  can  join  by  entenng 
GO  PCMAG  at  any  CompuServe  T prompt.  CompuServe  Customer 
Service  can  be  reached  at  800-848-8990.  Outside  the  United  States, 
call  614-457-8650. 

PC  MagNet  costs  $12.80  an  hour  for  1 .200-  or  2.400-bps  service, 
or  $6.30  an  hour  for  300-bps  service.  Billing  is  based  on  1 -minute  in- 
crements. 


Finding  the  Number  in  Your  Town 

Using  your  modem:  Dial  800-346-3247.  When  the 
modem  connects,  press  Enter.  At  the  HOST  NAME 
prompt,  enter  PHONES.  Follow  the  menus  and  note 
the  number  closest  to  you. 

Using  voice:  Dial  800-635-6225.  Follow  the  instruc- 
tions and  note  the  number. 
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If  there's  a way  to  do  it  better,  Stanley  Mason  is  probably  working 
on  it.  His  company,  Simco  Inc.,  invents  and  improves  products 
for  several  Fortune  500  firms.  (Currently,  he's  perfecting  the 

use  of  tallow  tree  oil  as  a 


HIS  INVENTIONS  ARE  IN  YOU,  ON  YOU,  AND  AROUND  YOU. 
This  "Entrepreneur  of  the  Year"  put  granola  in  the  bar,  kids  in  disposable 
diapers,  milk  in  space-saving  jugs,  and  ketchup  in  easy-pour  bottles.  Now 
he's  out  to  show  the  world  that  oil  grows  on  trees. 


diesel  fuel.) 

No  wonder  Stanley's 
impressed  with  his  Star 
printer.  Like  every  model 
we  make,  it's  designed 
to  be  versatile  ana  hard- 


working—like  the  businessperson  who  uses  it.  With  extra 
features  to  do  the  job  better. 

For  instance,  Star  printers  are  ergonomically  designed,  with 
easy-to-read  display  panels.  And  most  models  offer  7-color 
printing  to  enhance  your  communications.  Star's  philosophy  is 
to  give  the  user  every  possible  advantage.  Not  the  least  of  which 
is  outstanding  reliability  and  crisp,  high-resolution  printing. 

If  you  want  a machine  that  prints  beautifully  and  functions 
beautifully,  you  want  a Star.  It's  one  invention  even  Stanley 
Mason  would  have  trouble  improving. 

For  more  information,  call  1-800-447-4700. 
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Charles  Petzold 


The  Multimedia  Extensions  to  Windows 
3.0  give  programs  the  ability  to  capture, 
process,  store,  and  output  sound.  This 
facility  is  known  as  waveform  audio,  the 
basics  of  which  I discussed  in  the  last 
issue.  You'll  recall  that  the  Multimedia 
Windows  hardware  can  pick  up  sound 
through  a microphone  and  pass  it  through 
an  analog-to-digital  converter  (ADC)  to 
convert  the  sound  to  numbers  represent- 
ing the  waveform  amplitude  over  time. 
On  the  output  side,  these  numbers  can  be 
passed  through  a digital-to-analog  con- 
verter (DAC)  to  convert  the  numbers  back 
into  an  electrical  analog  waveform  suit- 
able for  amplification. 

Multimedia  Windows  provides  pro- 
grams with  a device-independent  API  (ap- 
plication program  interface)  for  using  the 
waveform  audio  hardware.  In  this  col- 
umn, I'll  begin  discussing  this  “low-level" 
waveform  audio  API.  which  involves 
functions  beginning  with  the  prefix  wave. 
In  later  columns,  we’ll  look  at  the  high- 
level  API,  which  involves  the  Media  Contml 
Interface  (MCI). 

For  now.  I’ll  restrict  myself  to  wave- 
form audio  output  and  the  functions 
beginning  with  the  prefix  waveOut.  The 
sample  program  is  an  audio  sine  wave 
generator  called  SINEWAVE.  This  pro- 
gram uses  the  waveform  audio  hardware 
to  generate  sine  waves  from  20  Hz  (the 
bottom  of  human  perception)  to  5.000 
Hz  (two  octaves  short  of  the  top  of  human 
perception)  in  1-Hz  increments. 

WRONG  WAYS  AND  RIGHT  WAYS 

The  standard  C runtime  library  includes 
a function  called  sin  that  returns  the  sine 
of  an  angle  given  in  radians.  (2ttradians 
= 360*.)  The  sin  function  returns  a value 
ranging  from  - I to  I.  Thus  it  should  be 
easy  to  use  the  sin  function  to  generate 
sine  wave  data  to  output  to  the  Multimedia 
Windows  waveform  audio  hardware. 
Basically,  you  fill  a buffer  with  data 
representing  the  waveform  (in  this  case  a 
sine  wave)  and  then  pass  it  to  the  API. 
(It’s  actually  a little  more  complicated 
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Exploring  Waveform 
Audio:  Generating  Sine 
Waves  in  Software 


■ Multimedia  Window 

furnishes  applications 

with  a device- 

independent  API  for 
waveform  audio 

using 

hardware.  Here’s  a 

program  that  provides 

an  introduction. 

than  that,  but  I'll  get  to  the  details  shortly.) 
When  the  waveform  audio  hardware  fin- 
ishes playing  the  buffer,  you  pass  it  a 
second  buffer,  and  so  forth. 

At  first,  it  might  seem  reasonable  to 
divide  one  cycle  of  the  sine  wave  into  a 
fixed  number  of  samples,  say  360.  For  a 
20-Hz  sine  wave,  you  output  7.200  samples 
every  second.  For  a 200-Hz  sine  wave, 
you  output  72.000  samples  per  second. 
That  might  work,  but  it’s  not  the  way  to 


do  it.  For  a 5,000-Hz  sine  wave,  you’d 
need  to  output  1 ,800,000  samples  per  sec- 
ond, which  would  surely  tax  the  DAC! 
Moreover,  for  the  higher  frequencies,  this 
is  far  more  precision  than  is  needed. 

With  pulse  code  modulation  (the  type 
of  waveform  audio  supported  under 
Multimedia  Windows),  the  sample  rate  is 
a constant.  Multimedia  Windows  supports 
sample  rates  of  1 1 .025, 22,050,  and  44, 1 00 
Hz.  Let’s  assume  the  sample  rate  is  1 1,025 
Hz — that’s  what  I use  in  the  SINEWAVE 
program. 

To  generate  a sine  wave  of  5,5 12.5  Hz 
(exactly  half  the  sample  rate),  each  cycle 
of  the  sine  wave  requires  just  two  samples. 
For  a sine  wave  of  25  Hz,  each  cycle 
needs  441  samples.  In  general,  the  num- 
ber of  samples  per  cycle  is  the  sample 
rate  divided  by  the  desired  sine  wave 
frequency.  Once  you  know  the  number  of 
samples  per  cycle,  you  can  divide  2n  radians 
by  that  number  and  use  the  sin  function  to 
get  the  samples  for  one  cycle.  Then  just 


THE  FILLBUFFER  FUNCTION 


COMPLETE  LISTING 


VOID  FillBuffer  (LPBYTB  pBuffer,  int  iFreq) 

{ 

static  double  fAngle  ; 

•int  i ; 

for  (i  - 0 t i < BUFFER_SI ZE  ; i-H-) 

< 

pBuffer  [ij  - (BYTE)  (127  + 127  • sin  (fAngle))  * 

fAngle  +-  2 * PI  * iFreq  / S AMPLE_RATE  ; 

if  (fAngle  > 2 * PI) 

fAngle  -■  2 * PI  ; 

) 

) 


Figure  1 : Here's  one  way  to  fill  an  8-bit-per-sample  buffer  with  sine  wave  data. 


NOVEMBER  26.  1991  PC  MAGAZINE  KiEl 


Copyrighted  material 


Environments 


SINEWAVE.MSC 


COMPLETE  LISTING 


i 

t sinewave.msc  make  fils  for  Microsoft  C 6.0 

| 

ainswavs.axs  t sinswavs.obj  sinswavs.dsf  sinovave.res 

'link  sinewava, , NUZ.,  /nod  alibcaw  libw  win87em  nmsystein,  ainewave 
rc  -t  ainewave. res 

ainewave. obj  i ainewave. c ainewave. h 

Cl  -c  -G2sw  -Ow  -W3  -Zp  ainewave. c 

ainewave. res  t ainewave. rc  ainewave. h 
rc  -r  ainewave. rc 


Figure  3:  This  is  a make  file  for  the  Microsoft  C 6.0  compiler  and  the  Windows  Software 
Development  Kit. 


Figure  4:  This  is  a make  file  for  the  Borland  C++  2.0  compiler. 


repeat  the  samples  for  one  cycle  over  and 
over  again  to  create  a continuous  wave- 
form. 

However,  the  number  of  samples  per 
cycle  may  well  be  fractional,  so  this  approach 
won't  work  well  either.  You’d  get  a dis- 
continuity at  the  end  of  each  cycle. 

Are  you  ready  to  hear  the  right  way  to 
do  it?  The  key  is  to  maintain  a static 
“phase  angle"  variable.  This  angle  is 
initialized  at  0.  The  first  sample  is  the 
sine  of  0.  The  phase  angle  is  then  incre- 
mented by  2ji  times  the  frequency,  di- 
vided by  the  sample  rate.  Use  this  phase 
angle  for  the  second  sample  and  continue 
in  this  way.  Whenever  the  phase  angle 
gets  above  2n  radians,  subtract  2tt  radians 
from  it.  But  don't  ever  reinitialize  it  toO. 

For  example,  suppose  you  want  to 
generate  a sine  wave  of  1,000  Hz  with  a 
sample  rate  of  1 1,025  Hz.  That's  about 
1 1 samples  per  cycle.  The  phase  angles 
(and  here  I’ll  give  them  in  degrees  so  it  is 
more  comprehensible)  for  approximately 
the  first  cycle  and  a half  are  0,  32.65, 
65.31,97.96, 130.61, 163.27, 195.92,228.57, 
261.22,  293.88,  326.53,  359.18,  31.84, 
64.49,97.14,  129.80,  162.45,  195.10,  and 
so  forth.  The  waveform  data  you  put  in 
the  buffer  are  the  sines  of  these  angles, 
scaled  to  the  number  of  bits  per  sample. 
When  creating  the  data  for  a subsequent 
buffer,  keep  incrementing  the  last  phase 
angle  value  without  reinitializing  ittoO. 

Figure  1 shows  some  C code  with  a 
FillBuffer  function  that  fills  a buffer  with 
8-bit-per-sample  sine  wave  data  in  prepa- 


Figure 2:  This  screen  shot  shows  the 
SINEWAVE  window. 


ration  for  sending  it  out  to  the  waveform 
audio  hardware.  The  BUFFER_SIZE, 
SAMPLE_RATE,  and  PI  identifiers  are 
defined  elsewhere  in  the  program.  The 
iFreq  parameter  to  FillBuffer  is  the  de- 
sired frequency  in  Hz.  Notice  that  the 
result  of  the  sin  function  is  scaled  to  range 
between  0 and  254.  For  each  sample,  the 
fAngle  parameter  to  the  sin  function  is 
increased  by  2n radians  times  the  desired 
frequency  divided  by  the 
sample  rate. 

This  is  not  the  FillBuf- 
fer function  1 used  in  the 
final  version  of  my  SINE- 
WAVE  program.  I de- 
cided that  calling  sin  and 
performing  other  float- 
ing-point calculations  for 
each  sample  was  too 
much  of  a drain  on  the 
system.  It  worked  on  my 
machine,  but  I doubt  it 
would  be  suitable  for  a 
Multimedia  Windows 
minimum  standard  12- 
MHz  286  box,  particularly  one  without  a 
math  coprocessor  installed.  I'll  discuss 
my  final  version  of  FillBuffer  a bit  later. 


THE  SINEWAVE  PROGRAM 

You  can  see  the  SINEWAVE  window  in 
Figure  2.  Figures  3 through  7 show  all  the 
source  code  files  for  the  program.  I’ve 
provided  make  files  for  both  the  Micro- 
soft C 6.0  compiler  with  the  Windows 
Software  Development  Kit.  and  the  Bor- 
land C++  2.0  compiler.  If  you're  familiar 
with  the  compiler  flags,  you’ll  note  that 
I’ve  allowed  for  the  286  instruction  set, 
and  I’ve  used  the  -t  flag  on  the  resource 
compiler  so  the  program  runs  in  pro- 
tected mode  only.  Because  Multimedia 
Windows  requires  a 286  and  2MB  of 
memory,  this  is  a reasonable  restriction. 

If  you  have  the  Microsoft  tools  in- 
stalled, you  can  create  SINEWAVE.EXE 
by  running: 

NMAKE  SINEWAVE. MSC 

If  you’re  using  the  Borland  compiler,  run 
the  following: 

MANE  -f SINEWAVE . BCP 

In  either  case,  you  also  need  the  Multi- 
media  Development  Kit  (MDK).  The 
SINEW AVE.BCP  file  assumes  that  the 
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MDK  has  been  installed  in  the  Borland 
C++  directories.  In  particular.  MMSYS- 
TEM.H  must  be  in  the  INCLUDE  subdi- 
rectory and  MMSYSTEM.LIB  must  be 
in  the  LIB  subdirectory. 

You  can  also  dow  nload  the  source  code 
and  the  SINEWAVE.EXE  executable  from 
PC  MagNet.  This  may  be  obvious,  but 
I'll  remind  you  anyway:  SINF.WAVE  won  t 
run  under  Windows  unless  you  have  the 
Multimedia  Extensions  installed. 

SINEWAVE  uses  a technique  of 
defining  a dialog  box  template  in  SINE- 
WAVE.RC  for  the  program’s  main  win- 
dow. In  WinMain.  SINEWAVE.C  cre- 
ates a modal  dialog  box  based  on  this 
template  and  on  the  dialog  procedure 
DlgProc.  This  technique  helps  to  keep 


some  of  the  code  bulk  down. 

As  shown  in  Figure  2,  SINEWAVE’s 
window  contains  three  controls:  a hori- 
zontal scroll  bar  used  for  selecting  the 
frequency,  a static  text  field  that  indicates 
the  currently  selected  frequency,  and  a 
push  button  labeled  “Turn  On.  " When 
you  press  the  button,  you  should  hear  a 
sine  wave  from  the  speakers  connected  to 
your  audio  hardware,  and  the  button  text 
changes  to  “Turn  Off.”  You  can  change 
the  frequency  by  moving  the  scroll  bar 
with  the  keyboard  or  mouse.  To  turn  off 
the  sound,  push  the  button  again. 

During  the  WMJNITDIALOG  mes- 
sage. DlgProc  initializes  the  scroll  bar  so 
the  minimum  frequency  is  20  Hz  and  the 
maximum  frequency  is  5,000  Hz.  Ini- 
tially. the  scroll  bar  is  set  to  440  Hz.  In 
musical  terms,  this  is  the  A above  middle 
C,  the  note  used  for  tuning  an  orchestra. 
DlgProc  receives  WM_HSCROLL  mes- 


sages when  the  user  manipulates  the 
scroll  bar.  DlgProc  alters  the  static  vari- 
able iFreq  on  receipt  of  these  messages. 
Notice  that  PgUp  and  PgDn  cause  Dlg- 
Proc to  alter  the  frequency  by  one  oc- 
tave. 

OPENING  WAVEFORM  OUTPUT 

Whenever  DlgProc  receives  a WM_COM- 
MAND  message  from  the  button,  it  first 
allocates  and  locks  three  sharable  global 
memory  buffers,  one  for  a WAVEHDR 
structure  (which  I'll  discuss  later  in  this 
column)  and  two  for  buffers  (called  pBuf- 
fer  and  pBuffer2)  to  hold  the  waveform 
data.  The  WAVEHDR  structure  and  the 
data  buffers  must  be  global  sharable 
memory  blocks. 

SINEWAVE  opens  waveform  audio 
for  output  by  calling  the  waveOutOpen 
function,  which  uses  the  following  para- 
meters: 


SINEWAVE.C 


SINEWAVE.C  — Multimedia  windows  Sins  Wavs  Gsnsrator 
(c>  Charlss  Petzold,  1991 


•include  <vindows.h> 

•include  <nuyatsa.h> 

•include  <nath.b> 
lincluds  ■sinevave.h* 

Idafina  SAMPLERATE  11*25 

Ida fins  FREQ  MIN  20 

Idafina  FREQ  MAX  5*00 

Ids! in*  FREQ- INIT  440 

•define  BUFFERSIZE  2*40 

♦define  SINE_TABLE_EIXE  2048 

Idafina  PI  ” 3.14159 

Idafina  ClobalShar*Alloc(dw8it*i  Globa LAlloc  (GHXD  | cmenshare,  dwsiz#) 


static  HWAVEOUT  hwaveot 

static  HWND  bwndsc: 

static  int  irraq  ■ 

static  LPBTTE  pBuff at 

static  LPWAVXHDR  pWaveB. 

Static  PCMWAVE FORMAT  pcs  J 
int  lDuaaiy 

LPBTTE  pswap  . 


hWaveOut  | 
bwndscroll  ; 
irraq  - FREQ  INIT  l 
pBuffer,  pBu7f*r2  ; 

pWaveBdr  i 


BOOL  FAR  PASCAL  DlgProc  (HWND,  WORD,  WORD,  LONG)  ; 


lpDlgProc  - MakaProcInatanca  (DlgProc,  hlnetance) 
DialogBox  (hinstance,  szAppName,  null,  lpDlgProc) 
Fraaprocinstancs  (lpDlgProc)  ; 


casa  SB_THUM»TRACK t 

irraq  - loword  (lParan)  ; 
break  j 


VOID  FillBuf far  (LPBYTE  pBuffer,  int  iPraq) 

( 

static  bool  bslnaTablaset  ; 

static  BITE  bySinaTabla  ( SINE_TABLE_SIEE • j 

static  DWORD  dvAngle  j 


if  ( ibSinaTableSet) 

for  (i  - 0 } i < S I NE_TAB LE_S HE  J i++) 

bySinaTabla  (ij  - (BYTE)  (127  + 127  * 

sin  (i  • 2 

bSinaTablaSot  - TRUE  ; 


for  (1  - * J i < BUFFER_SI2E  s 1++) 


PI  / SINETABLE  SIZE)) 


(FREQHIN,  sin  ( FR£Q_MAX , irraq) ) 


,ttc» 


bool  fa*  pascal  DlgProc  ( hwnd  hwnd,  word  ■ 


//  Allocate  header  and  buffer  r.omory 
hwaveHdr  - Globa IsharaAlloc  (sizeof  (WAVEHDR))  j 

if  (hwaveHdr  — NULL) 

< 

MassagaBaap  (MB  ICONEXCLAMATION)  ; 
HaasacaBox  (hwnd,  szManError,  szAppName, 

MB_ I CON E XCLAMAT I ON  | KB_OK)  S 
raturn  TRUE  ; 


Figure  5:  This  listing  contains  all  the  C source  code  for  the  SINEWAVE  program. 
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SINEWAVE.C 

2 OF  2 

) 

pwa ve  Hdr - > 1 pNe xt  - NULL  ; 

pWave)(dr->r  a served  - #L  ; 

hBuffer  - Globalshare Alloc  (BUFFER  SIZE)  ; 

it  (hBuffer  — null) 

waveOutPrepereHeader  (hwaveout,  pHaveHdr,  aiaoof  (WAVEHDR) ) ) 
waveOutwrite  (hwaveout,  pHaveHdr,  aiseof  (HAVEHDR) ) ) 

Globalrroc  ( hKa veBdr ) ; 

FillBuf fer  (pBuf far2,  iFreq)  ; 

MeaaagaDeop  (MB  ICOWEXCLAMATION)  ; 

return  TRUE  ; 

Ho  »•  age  Box  (hwnd,  azMomError,  szAppName, 

MB  I C ON EXCLAMAT I OH  | KB  OK)  ; 

caae 

KM  WOM  DONE: 

return  TRUE  ; 

waveOutUnprepareHeader  (hwaveout,  pwaveHdr,  siseof  (HAVEHDR))  ; 

hBuffer2  - GlobalShareAlloc  (BUFFER  SHE)  j 

if  (bshutoff) 

if  (hBuffer2  — HULL) 

waveoutclose  (hwaveout)  j 
return  TRUE  : 

GlobalFree  (hwavoHdrj  } 

GlobalFree  (hBuffer)  j 

pSwap  ■ pBuffer  ; 

pBuffer  ■ pBuf  far 2 ; 

Message Box  (hwnd,  azNoaiError,  szAppName, 

pBuffer 2 - pSwap  ; 

MB  ICONEXCLAMAT 2 ON  | MB  OK)  ; 

raturn  TRUE  ) 

pHaveHdr- >lpOat a - pBuffer  ; 

) 

pWaveHdr->dwBuf ferLength  - BUFFER  SIZE  ; 

pwavohdr  - ( LPWAVEHDR ) ClobalLock  ( hHavaHdr ) ; 

pWaveHdr->dwBy tea Recorded  - 8L  ) 
pwaveHdr- >dwuaer  - 8L  j 

pBuffor  - ( LFBYTE ) ClobalLock  (hBuffer)  ) 

pWaveHdr->dwFlags  - BL  ; 

pBuffer2  - (LPBYTE ) GlobalLock  (hBuffer 2)  ; 

pHaveHdr- >dwLoop a - 1L  ) 

bShutOff  - FALSE  j 

pHaveHdr- >lpWext  - HULL  ; 

//  Opan  vavafor r.  audio  for  output 

pwaveBdr->reaerved  = (L  j 

pcta.vf  .wFormatTag  - have  format  PCM  > 

waveOutPrepereHeader  (hwaveout,  pHaveHdr,  siseof  (HAVEHDR))  » 
waveoutHrite  (hHaveOut,  pHaveHdr,  aixeof  (HAVEHDR))  | 

pc.n.vf  .nchannele  “ 1 ; 

pcra.vf . nSaepleePerSec  - SAMPLE  RATE  i 

pen . w?  . nAvgBy  '.esPerSec  - SAMPLE  RATE  ) 

return  TRUE  j 

pen . wf  . nBlockAliqn  - 1 ; 

pcn.wRirepersample  ■ 8 ; 

case 

MM  HON  CLOSE  1 

if  (waveOutopen  (SbHaveOut,  f,  t pca.wf. 

GlobalUnlock  (hHaveUdr ) ; 
GlobalFree  ( hWaveHdr ) ; 

( 

GlobalUnlock  (hHavaHdr)  ; 

GlobalFree  (hBuffer)  ; 

GlobalUnlock  (hBuffer)  ; 

GlobalUnlock  (hBuffar2)  s 

GlobalUnlock  (hBuffer 2)  ) 

GlobalFree  (hWaveHdr)  ; 

GlobalFree  (hBuffer2)  > 

GlobalFree  (hBuffer)  ; 

GlobalFree  (hBuffer2|  j 

hHaveOut  - HULL  ; 

SetDlgltomText  (hwnd,  ID  ONOrF,  "Turn  On")  ; 

hwaveout  - HUU,  ; 

MestageBcep  (MB  icokexclamation ) j 

if  (be losing) 

MeaaageBox  (hwn3,  azOpenError,  arAppNanc, 

EndDialog  (hwnd,  •)  j 

MB  ICOHEXCLAMATION  | MB  OK ) ; 

> 

return  true  j 

//  Close  waveform  audio 

elae 

switch  (wParaa) 

bshutoff  - TRUE  ! 

waveOutReset  ( hwaveout | | 

if  (hHaveOut  I-  HULL) 

return  TRUE  ; 

bshutoff  - TRUE  ) 

> 

bcloaing  « TRUE  ) 

break  ; 

case  KM  WOM  OPEN: 

waveOutReaet  (hwaveout)  } 

SetOlgltemText  (hwr.d,  TO  OHOFF,  -Turn  Off)  ] 

else 

EndDialog  (hwnd,  ?)  ; 

FillBuf fer  (pBuffer,  irreq)  ) 

pWaveHdr->lpData  - pBuffer  | 

return  TRUE  j 

pMaveMdr->dwBuf ferLength  » BUrrER  SIZE  | 

break  i 

pMaveHdr->dwBytaaRecorded  - »L  ; 

pHaveHdr->dwUaer  ■ 8L  ; 

return  FALSE  > 

pWaveHdr->dwFlaga  • BL  ; 

> 

pWaveHdr->dwLoopa  - 1L  j 

«>vaoutop*n  {ihwaveout,  *D«»ic*iD,  The  fourth  parameter  is  either  a window  The  third  parameter  to  waveOutOpen 

i»av«fonn«t,  d»c»iiBacic,  handle  or  a pointer  to  a callback  function  is  defined  as  a pointer  to  a structure  of 

d«c*iiBackDat»,  dwFi.gs)  in  a dynamic  link  library  (DLL).  This  pa-  type  WAVEFORMAT,  defined  in  MM- 

rameter  indicates  the  window  or  callback  SYSTEM. H as  shown  in  Figure  9. 

You  set  the  first  parameter  to  point  to  a function  that  receives  the  waveform  out-  The  only  value  currently  defined  for 
variable  of  type  HWAVEOUT  (handle  to  put  messages.  If  you  use  a callback  func-  the  first  field  is  WAVE_FORMAT_PCM 

waveform  audio  output).  This  variable  tion.  you  can  specify  program-defined  data  to  indicate  pulse  axle  modulation.  In  this 

receives  a handle  used  in  subsequent  in  the  fifth  parameter.  The  dwFlags  pa-  case,  the  nAvgBytesPerSec  field  is  set  to 

waveform  output  calls.  The  second  pa-  rameler  can  be  set  to  either  CALLBACK_  the  product  of  the  sample  rate,  the  sample 

rameter  is  a device  ID,  a number  ranging  WINDOW  or  CALLBACK_FUNCTION  size  in  bytes,  and  the  number  of  channels 

from  0 to  one  less  than  the  number  of  to  indicate  what  the  fourth  parameter  is.  ( I for  mono  and  2 for  stereo).  Set  nBlock- 

waveform  output  devices  installed  in  the  You  can  also  use  the  flag  WAVE_  Align  to  the  number  of  bytes  per  sample 

system.  Set  it  to  0 for  the  first  device.  The  FORM  AT_QUERY  to  check  if  the  de-  (that  is,  the  sample  size  in  bytes  times  the 

third  parameter  is  a pointer  to  a WAVE-  vice  can  be  opened  without  actually  number  of  channels). 

FORMAT  structure.  (More  about  this  later.)  opening  it.  Now  this  is  important:  It  is  not  suffi- 
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SINEWAVE.RC 


COMPLETE  LISTING 


cient  to  initialize  the  fields  of  a WAVE- 
FORMAT  structure  and  pass  its  pointer 
to  the  waveOutOpen  function.  Instead, 
you  need  to  use  the  WAVEFORMAT 
structure  as  part  of  a PCM  WAVEFOR- 
MAT structure,  shown  in  Figure  10, 
SINEW AVE  defines  a structure  of  type 
PCMWAVEFORMAT  like  so: 

PCMWAVEFORMAT  pcm  ; 


SINEWAVE.RC  resource  script 


(include  <windows.h> 
finclude  " sinewave. h* 


sinewave  DIALOG  32768,  0,  200,  50 

STYLE  WS  OVERLAPPED  | NSCAPTION  | WS_SYSMENU  | WSMINIHIZEBOX  | WS_VISIBLE 
CAPTION  “sine  Wave  Generator" 

SCROLLBAR  ID  SCROLL,  8,  8,  150,  12,  WSJSROUP  | WSJTABSTOP 

RTEXT  -440-  IDJTBXT,  162,  10,  20,  8 

LTEXT  " HZ"  -1,  182,  10,  12,  8 

PUSHBUTTON  "Turn  on"  ID_0N0FF,  80,  28,  40,  14 

) 


It  then  initializes  all  the  pcm.wf  fields 
and  pcm.wBitsPerSample.  calling  wave- 
OutOpen like  this: 

waveOutOpen  ( fihWaveOut , 0 , 

Spcm.wf,  hwnd,  0L, 

CALLBACK_WINDOW ) 

The  waveOutOpen  function  returns  0 if 
the  function  is  successful  and  a nonzero 
error  code  otherwise.  If  waveOutOpen 
returns  nonzero,  SINEWAVE  cleans  up 
and  displays  a message  box  indicating  an 
error. 

WRITING  WAVEFORM  OUTPUT 

When  using  a window  procedure  for 
receiving  waveform  output  messages,  the 
waveOutOpen  function  posts  a MM_ 
WOM_OPEN  message  to  the  program's 
message  queue.  Although  SINEWAVE 
doesn’t  use  it,  the  wParam  message  pa- 
rameter is  set  to  the  waveform  output 
handle. 

To  process  the  MM_WOM_OPEN 
message,  SINEWAVE  calls  FillBufferto 
fill  the  pBuffer  buffer  with  sine  wave 
data.  It  then  initializes  the  fields  of  a 
WAVEHDR  structure.  The  WAVEHDR 
structure  is  shown  in  Figure  11.  SINE- 
WAVE sets  IpData  to  the  buffer  contain- 
ing the  data,  dwBufferLength  to  the  size 
of  this  buffer,  and  dwLoops  to  1.  All 
other  fields  can  be  set  to  0 or  NULL.  If 


SINEWAVE.H  COMPLETE  LISTING 


/* 

SINEWAVE.H  header  file 

*/ 


(define  ID_SCROLL  10 
(define  ID_TEXT  11 
(define  id_ONOFF  12 


Figure  6:  This  header  file  defines  constants 
that  are  used  in  both  SINEWAVE. C and 
SINEWAVE.RC. 


Figure  7:  This  resource  script  defines  the  dialog  box  template  used  for  the  program's 
window. 


SINEWAVE. DEF 


COMPLETE  LISTING 


i ————————————  ~~  ~ ___ . 

; SINEWAVE. DEF  module  definition  file 

; 


NAME 


SINEWAVE 


DESCRIPTION 

EXETYPE 

STUB 

CODE 

DATA 

HEAPSIZE 

STACKS I ZE 

EXPORTS 


'Sine  Wave  Generator  (c)  Charles  Petzold,  1991' 
WINDOWS 
' WINSTUB . EXE ' 

PRELOAD  MOVEABLE  DISCARDABLE 

PRELOAD  MOVEABLE  MULTIPLE 

1024 

8192 

DlgProc 


Figure  8:  The  module  definition  file  provides  information  for  the  linker  to  create 
SINEWAVE.EXE. 


you  want  to  play  a repeated  loop  of  sound, 
you  can  specify  that  with  the  dwFlags 
and  dwLoops  fields. 

Next.  SINEWAVE  calls  waveOut- 
PrepareHeader.  This  function  apparently 
calls  GlobalPageLock  for  both  the  global 
memory  blocks  with  the  WAVEHDR 
structure  and  the  data  buffer,  preventing 
the  structure  and  buffer  from  being  swapped 
to  disk  when  the  program  runs  in  386 
Enhanced  mode.  SINEWAVE  then  passes 
the  WAVEHDR  structure  to  waveOut- 
Write.  This  is  the  function  that  actually 
starts  the  sound  playing  by  passing  the 
data  to  the  waveform  output  hardware. 

Although  Windows  is  non-preemptive, 
some  functions  in  Multimedia  Windows 
use  background  processing.  The  wave- 
OutWrite  function  is  one  of  them.  The 
function  returns  quickly  and  the  passing 
of  data  to  the  waveform  output  hardware 
occurs  in  the  background.  SINEWAVE 
takes  advantage  of  this  background  pro- 
cessing by  calling  FillBuffer  again  using 
pBuffer2.  This  is  in  preparation  for  send- 
ing a second  buffer  of  data  to  the  wave- 
form hardware  during  the  MM_WOM_ 


DONE  message.  This  “double  buffer- 
ing” is  often  necessary  when  working 
with  waveform  audio. 

PROCESSING  MM  WOM  DONE 

When  the  waveform  hardware  is  finished 
playing  the  data  passed  to  it  in  the 
waveOutWrite  function,  the  window  is 
posted  an  MM_WOM_DONE  message. 
Although  SINEWAVE  doesn’t  use  the 
message  parameters.  wParam  is  the 
waveform  output  handle  and  IParam  is  a 
pointer  to  the  WAVEHDR  structure. 

SINEWAVE  processes  the  MM_ 
WOM_DONE  message  by  first  calling 
the  waveOutUnprepareHeader  function. 
This  function  undoes  waveOutPrepare- 
Header  by  calling  GlobalPageUnlock  for 
both  the  WAVEHDR  structure  and  the 
data  buffer.  SINEWAVE  then  swaps  the 
pBuffer  and  pBuffer2  pointers.  MM_ 
WOM_DONE  processing  proceeds  iden- 
tically to  MM_WOM_OPEN  processing: 
SINEWAVE  sets  up  the  fields  of  the 
WAVEHDR  structure,  calls  waveOut- 
PrepareHeader,  and  waveOutWrite,  and 
then  fills  pBuffer2  by  calling  FillBuffer 
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typedef  struct  wav®  forma t_tag 
{ 

WORD  wForaatTag  ; 

WORD  nchannels  ; 

* DWORD  ns amp las Per Sec  ; 
DWORD  nAvgBytesPerSec  ; 
word  nBlockAlign  ; 

> 

WAVEFORMAT  ; 


Figure  9:  This  structure,  defined  in  MMSYSTEM.H,  is  used  with  the  waveOutOpen  function. 


Figure  10:  You  can’t  initialize  the  fields  of  a WAVEFORMAT  structure  (shown  in  Figure  9) 
and  pass  its  pointer  to  the  waveOutOpen  function.  You  need  to  use  that  structure  as  part  of 
a PCMWAVEFORMAT  structure,  as  shown  above. 


THE  WAVEHDR  STRUCTURE  COMPLETE  LISTING 


typedef  struct  wavehdrtsq 
{ 

LPSTR  lpData  ; //  buffer  pointer 

• DWORD  dwBuf f erLength  ; //  buffer  length 

DWORD  dvBytesRecorded  ; //  returned  data  length 
DWORD  dwUaer  ; //  progran-defined 

DWORD  dwFlaga  ; //  flags 

DWORD  dwLoops  i II  loop  counter 

struct  wavehdr_tag  far  *lpNext  j //  reserved 
DWORD  reserved  ; //  reserved 

} 

WAVEHDR  ; 


Figure  11 : This  structure  is  used  for  writing  buffers  to  the  waveform  output  hardware. 


//  waveform  format 
//  number  of  channels 
//  sample  rate 
II  bytes  per  second 
U block  alignment 


again.  This  process  continues  until  the 
user  clicks  the  "Turn  Off”  button  to  turn 
off  the  sine  wave  generator. 

TURNING  IT  OFF 

When  the  user  clicks  the  “Turn  Off” 
button  in  order  to  turn  off  the  sound, 
DlgProc  receives  another  WM_COM- 
MAND  message.  For  this  message,  Dlg- 
Proc sets  the  bShutOff  variable  to  TRUE 
and  calls  the  waveOutReset  function. 
WaveOutReset  stops  sound  processing 
and  then  generates  a MM_WOM_DONE 
message.  When  bShutOff  is  TRUE,  SINE- 
WAVE  processes  MM_WOM_DONE  by 
calling  waveOulClose.  This  in  turn  gen- 
erates an  MM_WOM_CLOSE  message. 
Processing  of  MM_WOM_CLOSE  mostly 
involves  cleaning  up.  SINEWAVE  un- 
locks the  three  memory  blocks  and  frees 
them  and  sets  the  text  of  the  button  to 
"Turn  On.” 

If  the  waveform  hardware  is  still  play- 
ing a buffer,  calling  waveOutClose  by 
itself  will  have  no  effect.  You  must  call 
waveOutReset  first  to  halt  the  playing 
and  generate  an  MM_WOM_DONE 
message. 

DlgProc  also  processes  the  WM_ 
SYSCOMMAND  message  when  wParam 
is  SC_CLOSE.  This  results  from  the  user 
selecting  Close  from  the  system  menu.  If 
waveform  audio  is  still  playing,  DlgProc 
calls  waveOutReset.  Regardless.  EndDia- 
log  is  eventually  called  to  close  the  dialog 
box  and  end  the  program. 

THE  FASTER  FILLBUFFER  ROUTINE 

I mentioned  earlier  that  I wanted  to  avoid 
using  floating-point  calculations  in  the 
FillBuffer  routine.  The  version  of  Fill- 
Buffer  that  is  used  in  SINEW AVE.C  uses 
floating  point  in  only  the  very  first  call  to 
calculate  a sine  wave  lookup  table  used  in 
subsequent  calls.  This  sine  wave  table 
contains  2,048  byte  values.  The  phase 
angle  is  a 32-bit  integer  treated  as  a 24- 
bit  integral  value  and  an  8-bit  fractional 
value.  The  size  of  this  lookup  table  and 
my  use  of  it  was  based  on  guidelines 
suggested  in  the  article  "Table  Lookup 
Noise  for  Sinusoidal  Digital  Oscillators” 
by  F.  Richard  Moore  ( Computer  Music 
Journal,  April  1977). 

If  you’re  going  to  be  experimenting 
with  SINEWAVE  (perhaps  by  trying  the 
22,050-Hz  sampling  rate),  watch  out  for 


the  calculation  of  dwAngle  in  the  Fill- 
Buffer  function.  As  it  stands,  it’s  1 bit 
away  from  overflowing  during  high-fre- 
quency calculations. 

BEYOND  THE  SINE  WAVE 

Once  you  know  how  to  calculate  sine 
waves  and  send  them  out  to  the  wave- 
form audio  hardware,  in  theory  you  know 
how  to  calculate  any  other  periodic  wave- 
form. All  you  need  to  do  is  calculate  mul- 
tiple sine  waves  with  frequencies  that  are 
integral  multiples  of  the  fundamental,  apply 
scaling  factors  to  each  harmonic,  and  add 
them  together.  For  each  sine  wave  you 
generate,  you  need  to  maintain  a unique 
phase  angle.  This  is  a problem  that  prac- 
tically cries  out  for  an  object-oriented 
solution. 

SINEWAVE  seems  to  have  a little 
problem — actually  quite  a big  problem — 
and  I don't  know  what’s  causing  it.  When 
1 run  the  program  using  my  Sound  Blas- 


ter card,  1 hear  not  only  the  sine  wave  but 
a very  distinct  thumping  sound  occurring 
about  five  times  per  second.  Normally 
I'd  suspect  my  own  code,  but  I get  the 
same  result  when  I record  a sine  wave 
from  my  synthesizer  in  the  WAVEEDIT 
program  (included  in  Windows'  MDK)  and 
then  play  it  back. 

I suspect  the  problem  is  related  to 
discontinuities  when  the  Sound  Blaster 
driver  feeds  the  data  to  the  board,  but  I 
don’t  know.  At  the  time  I’m  writing  this 
column  in  mid-July,  I’m  still  working 
with  the  beta  version  of  the  Multimedia 
Extensions  that  were  distributed  in  No- 
vember 1990,  and  I’m  patiently  awaiting 
the  final  release  scheduled  (the  last  I heard) 
for  the  end  of  July. 

If  the  problem  simply  goes  away  in 
the  retail  release  of  Multimedia  Windows, 
I’ll  be  very  happy.  If  not,  well,  it’ll  be 
something  else  in  Windows  for  us  to  com- 
plain about!  ■ 
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In  spite  of  the  increasing  dominance  of 
high-level  languages  and  integrated 
development  environments,  the  optimi- 
zation of  assembly  language  code  is  still 
a fashionable  subject  for  on-line  debates. 
Thus  the  Programming  Forum  on  PC 
MagNet  has  been  the  venue  for  many 
“coding  challenges”:  one  member  de- 
scribes a small  but  interesting  program- 
ming problem,  then  sits  back  to  see  who 
can  solve  it  in  the  fewest  number  of  bytes. 
Similarly,  the  assembler/cpu8088  confer- 
ence on  BIX  has  been  the  site  of  many 
grave  deliberations  on  obscure  assembly 
language  optimization  issues. 

Grass-roots  interest  notwithstanding, 
the  literature  on  Intel  80x86  assembly 
language  optimization  is  surprisingly  sparse. 
While  preparing  a talk  on  this  subject  for 
the  Software  Development  Conference  a 
couple  of  years  ago,  I searched  the  back 
issues  of  the  major  programming  maga- 
zines and  found  only  a handful  of  ar- 
ticles. The  literature  on  code  optimiza- 
tion for  high-level  language  compilers, 
on  the  other  hand,  is  quite  extensive,  and 
many  of  the  concepts  developed  in  this 
literature  are  useful  in  assembly  language 
coding  as  well.  I’ve  included  a bibliogra- 
phy for  those  of  you  who  wish  to  explore 
this  subject  further  (see  the  sidebar  “Further 
Reading").  In  the  meantime,  let's  survey 
some  of  the  more  common  optimization 
techniques  and  then  turn  to  the  larger 
question  of  when  and  where  to  optimize. 

OPTIMIZING  FOR  SPEED 

When  you  decide  that  a program  isn’t 
running  fast  enough,  the  first  thing  to  do 

is  to  make  sure  that  you  are  using  the  best 
algorithms  and  data  representations  for 
the  job.  Switching  from  an  inappropriate 
or  primitive  algorithm  to  one  that’s  more 
fitting  or  clever  may  well  speed  up  your 
program  by  an  order  of  magnitude  or 
more,  so  taking  the  time  to  peruse  Knuth 
or  Sedgewick  for  an  algorithm  you  wouldn’t 
be  likely  to  think  of  on  your  own  is  time 
well  invested.  Similarly,  changing  from 
an  "obvious"  but  simple  data  structure 


■ To  help  your  assembly 
language  programs 
deliver  maximum 
performance,  sometimes 
you’ll  want  to  optimize  for 
size,  sometimes  for 
speed,  and  sometimes 
you’re  better  off  leaving 
well  enough  alone. 


(such  as  a linked  list)  to  a more  sophisti- 
cated structure  (such  as  a B-lree)  may 
yield  results  far  out  of  proportion  to  the 
programming  effort  involved. 

Once  you’re  satisfied  that  you’re  us- 
ing the  best  algorithms  and  data  struc- 
tures, the  next  thing  to  look  at  is  the  program’s 
use  of  mass  storage.  Even  the  fastest  disk 
devices  used  on  personal  computers  are 
abominably  slow  compared  with  the 
computing  horsepower  of  an  80386  or 
80486,  so  you’ll  want  to  minimize  or 
eliminate  disk  I/O  whenever  possible. 
Become  familiar  with  all  the  types  of 
memory  available  to  a DOS  program — 
extended  memory,  expanded  memory,  upjx'i 
memory  blocks,  and  the  high  memory 
area — and  fully  exploit  this  memory  to 
keep  your  program's  data  in  RAM  where 
you  can  get  at  it  quickly.  You  may  even 
want  to  look  into  data  compression  tech- 
niques, because  it  will  almost  always  be 
faster  to  squeeze  data  and  unsqueeze  it 
again  than  to  read  it  two  or  more  times 
from  disk. 

Another  important  area  to  address  is 


reducing  your  program's  calculation  burden. 
The  compiler  writers  have  fancy 
terms — common  subexpression  elimina- 
tion, constant  folding,  constant  propa- 
gation— for  variations  on  the  basic  rule 
that  your  program  should  never  calculate 
the  same  value  twice  at  runtime:  instead, 
it  should  calculate  the  value  once,  and 
save  it  for  reuse.  An  even  better  solution 
is  to  move  calculations  from  runtime  to 
assembly  time  whenever  the  limited  mathe- 
matical abilities  of  MASM  (or  TASM  or 
OPTASM)  allow.  Along  the  same  lines, 
you  may  be  able  to  enhance  a program’s 
performance  drastically  by  converting 
calculations  to  table  lookups,  and  making 
use  of  tables  that  are  generated  and  stored 
on-disk  ahead  of  time  by  a separate  pro- 
gram. 

Once  you’ve  done  whatever  can  be 
done  at  these  more  abstract  levels,  you're 
pretty  much  reduced  to  classic  code  hacking 
and  cycle  shaving  to  improve  your  pro- 
gram’s performance — particularly  if  your 
program  is  heavily  display-oriented  and 
performs  its  own  memory-mapped  video 
output.  Some  of  the  more  common  op- 
timizations in  this  category  are: 

■ Substitution  of  fast  special-case  sequences 
of  instmetions  for  more  generalized,  complex 
instructions,  such  as  replacing  a hardware 
multiply  by  a power  of  two  with  a shift  or 
series  of  shift  instructions  (strength  re- 
duction). 

■ Reducing  the  overhead  of  jumps  and 
calls  by  converting  subroutines  to  macros 
and  assembling  them  in-line;  changing 
the  sense  of  conditional  jumps  so  that  the 
jumps  are  taken  on  the  less  common 
condition;  moving  common  cases  to  the 
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FURTHER  READING 


by  Ray  Duncan 

The  fol lowing  are  selected  readings  on 
axle  optimization  for  assembly  lan- 
guage programmers. 

BOOKS: 

■ Compilers:  Principles,  Techniques, 
anil  Tools,  chapter  1 0,  by  Alfred  Aho. 
Ravi  Sethi,  and  Jeffrey  Ullman.  Ad- 
dison-Wesley  Publishing  Co..  Read- 
ing. Mass..  1986. 

■ Crafting  a Compiler,  chapters  15 
and  16,  by  Charles  Fischer  and  Rich- 
ard LeBlanc,  Benjamin/Cummings  Pub- 
lishing Co.  Inc.,  Menlo  Park.  Calif.. 
1988. 

■ Programming  Pearls,  chapters  3, 
5,  8.  and  9,  by  Jon  Bentley.  Addison- 
Wesley  Publishing  Co..  Reading.  Mass.. 
1986. 

■ Writing  Efficient  Programs,  by  Jon 
Bentley.  Prentice  Hall  Publishing  Co.. 
Englewood  Cliffs,  N.J..  1982. 

■ The  Zen  of  Assembly  Language,  by 
Michael  Abrash.  Scott  Foresman  & 
Co..  Glenview,  III.,  1990. 


front  of  multiway  jumps:  convening  calls 
followed  immediately  by  returns  into  jumps 
(“tail  merging”  and  "tail  recursion  op- 
timization”). and  so  on. 

■ Various  loop  optimizations  including 
moving  the  calculations  of  invariant  val- 
ues outside  of  loops,  simplifying  calcula- 
tions inside  of  loops,  unrolling  loops,  and 
consolidating  separate  loops  that  are  exe- 
cuted the  same  number  of  times  into  a 
single  loop  ("loop  jamming"). 

■ Taking  maximum  advantage  of  the 
available  registers  by  keeping  working 
values  in  registers  whenever  possible  to 
minimize  memory  accesses,  packing  multi- 
ple values  or  flags  into  registers,  and  elimi- 
nating unnecessary  stack  pushes  and  pops 
(especially  at  subroutine  entries  and  ex- 
its). 

■ Exploiting  CPU-specific  instructions 
such  as  the  push  immediate  value  instruc- 
tion that  is  available  on  80286  or  later 
CPUs,  or  the  doubleword  string  instruc- 
tions, 32-bit  by  32-bit  multiply.  64-bit  by 
32-bit  divide,  and  multiply  by  immediate 
value  instructions  that  are  available  on 


ARTICLES: 

■ “Assembly  Language  Tricks  of  the 
Trade."  by  Tim  Paterson.  Dr.  Dobb  s 
Journal.  March  1990,  page  30. 

■ “Loop  Unrolling,"  by  Mark 
Barrenechea.  Programmer' s Journal. 
July/August  1991,  page  66. 

■ ' ‘ More  Optimizing  for  Speed, ’ ' by 
Michael  Abrash,  Programmer' s Jour- 
nal. July/August  1986,  page  36. 

■ “Optimania."  by  Mark  Barrenechea. 
Programmer’ s Journal.  January/Feb- 
ruary 1991.  page  72. 

■ "Optimization  Strategies.”  by  Gary 
Sarff,  Computer  Language,  December 
1985,  page  27. 

■ "Optimizing  C with  Compiler-Gen- 
erated Assembly,"  by  John  Ross.  Com- 
puter Language.  November  1988.  page 
59. 

■ "Optimizing Compilers.”  by  Mark 
Roberts.  BYTE.  October  1987.  page 
165. 

■ “Optimizing  Compilers  forC."  by 
Richard  Relph,  Dr.  Dobb’s  Journal. 
August  1987.  page  42. 


80386  and  80486  CPUs.  Of  course,  your 
program  must  First  determine  which  CPU 
it  is  running  on!  The  routine  shown  in 
Figure  I can  help  in  this  regard:  It  returns 
a code  indicating  CPU  type. 

On  80286  and  later  CPUs,  you  may 
also  be  able  to  improve  execution  speed 
by  a few  percent  by  aligning  data  items 
and  the  targets  of  jump  instructions  on 
appropriate  boundaries.  The  8086  and  80286 
are  16-bit  CPUs  and  like  to  see  things 
aligned  on  16-bit  (word)  boundaries:  the 
80386  prefers  32-bit  (doubleword)  align- 
ment; and  the  80486  performs  best  with 
paragraph  ( 16-byte)  alignment  because  of 
the  design  of  its  internal  cache. 

If  all  else  fails  and  you're  writing  a 
specialized  application  rather  than  a mass- 
market  software  package,  you  can  usu- 
ally trump  your  performance  problems 
with  hardware.  At  today's  mail-order  prices, 
the  cost  of  replacing  the  machine  your 
application  runs  on  with  a new.  much 
faster  machine  may  be  considerably  less 
than  the  cost  of  the  time  required  for  you 
to  painstakingly  redesign,  optimize,  and 
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re-debug  the  application.  Unfortunately, 
the  undiscriminating  embrace  of  this  strat- 
egy by  vendors  such  as  Microsoft  and 
Lotus  has  brought  us  bloated  monstrosi- 
ties such  as  Windows  3.0,  Programmer's 
Workbench,  and  Lotus  I -2-JIG.  but  that's 
a subject  for  another  day. 

OPTIMIZING  FOR  SIZE 

If  your  program  is  too  big  to  run  (rather 
than  too  slow),  you  need  to  fall  back  on 
optimization  strategies  that  are  in  most 
ways  the  exact  inverse  of  the  tricks  you 
use  for  speed.  First  examine  your  pro- 
gram carefully  to  determine  whether  the 
primary  problem  is  code  size  or  data  size. 

If  your  data  is  too  big,  sophisticated 
data  structures  may  help,  but  the  elimina- 
tion of  fast  but  sparse  arrays  or  tables  in 
favor  of  more  compact  structures  such  as 
linked  lists  and  the  packing  of  data  using 
bit  fields  will  probably  yield  more  short- 
term benefits.  Brute  force  compression 
and  decompression  of  tables  or  structures 
as  they  are  needed  is  not  usually  very 
useful,  because  it’s  often  necessary  to 
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Figure  1:  When  a program  is  running  on  an  80286,  80386.  or  80486  CPU,  there  are  many  CPU-specific  instructions  that  can  be  exploited  to 
improve  performance.  First,  however,  the  program  must  be  able  to  determine  the  CPU  type  so  it  can  adapt  itself  accordingly.  This  routine, 
adapted  from  code  distributed  by  Intel,  returns  a code  indicating  whether  the  host  CPU  is  an  8088,  8086,  80286,  80386,  or  80486. 


decompress  all  the  data  just  to  get  at  one 
item,  and  the  compression/decompression 
routines  themselves  occupy  considerable 
memory. 

Large  lookup  tables  and  arrays  may  be 
built  in  a disk  file  and  read  into  memory 
in  small  chunks  when  needed,  but  this 
can  have  a crushing  effect  on  throughput 
if  the  data  is  randomly  accessed.  Lookup 
tables  can  often  be  completely  eliminated 
in  favor  of  recomputing  values  as  they’re 
needed.  You  must  also  search  for  and 
remove  constants  and  variables  that  are 
never  actually  used  by  the  program  be- 
cause they  were  superseded  by  other 
constants  and  variables  during  develop- 
ment and  debugging.  In  any  event.  I’ll 
stress  again  how  important  it  is  for  you  to 
leant  how  to  access  all  the  types  of  memory 
that  may  be  available  on  a PC,  and  make 
your  program  flexible  enough  to  use  any 
and  all  of  them. 

Optimizing  a program’s  code  for  size 
is  quite  a different  ballgame  than  opti- 
mizing it  for  speed.  First  you  must  in- 
spect every  line  of  source  code  and  elimi- 
nate all  statements  or  procedures  that  are 
never  executed  or  can’t  be  reached  from 
any  point  in  the  main  line  of  execution 
(dead  code).  If  you’ve  got  a large  appli- 
cation that  has  gone  through  a prolonged 


development  cycle  involving  several  pro- 
grammers, you  may  be  quite  surprised  at 
the  number  of  lines  you  can  excise.  Sec- 
ond, analyze  the  program  again  and  con- 


Optimizing a program’s 
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solidate  all  identical  or  functionally  simi- 
lar code  sequences  into  subroutines  that 
can  be  called  from  any  point  in  the  pro- 
gram. The  more  general  you  can  make 
the  subroutines,  the  more  likely  it  is  that 
their  code  can  be  reused.  When  carried  to 
an  extreme,  this  approach  leads  to  a highly 
modular  and  compact  program  that  con- 
sists mostly  of  calls. 

At  this  point,  if  there  still  isn’t  enough 
memory  to  go  around,  your  efforts  can 
diverge  in  several  different  directions.  You 
can  decompose  your  program  into  rela- 
tively independent  modules  that  can  be 


read  into  memory  separately  as  overlays. 
You  can  encode  sour  program’s  func- 
tionality in  tables  that  "drive”  its  execu- 
tion. You  can  resort  to  threaded-code  or 
pseudo-code  techniques  that  represent  your 
program's  logic  in  considerably  less  memory 
at  some  cost  in  performance.  Or  you  can 
really  pull  out  all  the  technological  stops 
and  implement  a custom  interpreter  or 
compiler  for  a “little  language”  that  in 
turn  serves  as  the  virtual  machine  for 
your  application.  QuickBASIC.  Excel,  and 
BRIEF  are  everyday  examples  of  the 
threaded-code,  pseudo-code,  and  little- 
language  strategies,  respectively. 

Finally,  if  you’re  writing  a special- 
purpose  application,  you  may  be  able  (again) 
to  simply  trump  your  memory  problems 
with  hardware  or  software.  Among  the 
many  possibilities  are:  upgrading  to  DOS 
5.0  or  OS/2  2.0  to  make  more  memory 
available  below  640K.  plugging  in  yet 
another  EMS  board,  sw itching  to  a 80386 
or  80486  machine  that  will  support  more 
extended  memory  than  your  8086  or  80286 
machine,  and/or  porting  your  program  to 
run  on  a DOS  extender. 

WHEN  TO  OPTIMIZE,  WHEN  TO  PUNT 

Code  optimization  in  any  language  al- 
ways requires  tradeoffs,  such  as: 
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■ trading  speed  for  memory; 

■ trading  code  maintainability  and  reada- 
bility for  code  performance; 

■ trading  development  time  for  execu- 
tion time. 

These  tradeoffs  seem  straightforward, 
but  more  often  they  aren’t  as  simple  as 
they  first  appear.  The  following  two  in- 
structions, either  of  which  can  be  used  to 
transfer  a value  from  register  DX  into 
AX  (with  different  side  effects,  of  course) 
provide  a classic  example; 

XCHG  AX,  DX 

MOV  AX,  DX 

On  an  Intel  8088,  the  MOV  instruction  is 
2 bytes  and  requires  2 CPU  clock  cycles, 
while  the  XCHG  instruction  is  I byte  but 
requires  3 CPU  docks.  So  far,  a clear-cut 
tradeoff  of  speed  for  memory.  But  the 
actual  performance  of  the  instructions  is 
highly  dependent  on  context,  the  size  of 
the  CPU’s  prefetch  queue,  the  size  and 
characteristics  of  system  caches,  and  so 
on,  while  even  the  number  of  clock  cycles 
required  to  execute  the  instructions  var- 
ies from  one  model  of  Intel  CPU  to  another. 
As  it  turns  out,  it’s  nearly  impossible  to 
predict  the  performance  of  a nontrivial 
sequence  of  instructions  on  an  Intel  pro- 
cessor, especially  on  the  later  CPUs  such 
as  the  80386  and  80486,  which  make 
more  extensive  use  of  pipelining;  you 
simply  have  to  benchmark  the  various 
possibilities  in  vivo  and  see  how  they 
perform. 

Similarly,  the  tradeoffs  of  development 
time  for  execution  time  and  code  main- 
tainability for  performance  are  seldom  as 
well  ordered  as  we’d  like,  and  the  long- 
term impact  of  wrong  decisions  can  be 
enormous.  By  far  the  most  important  thing 
to  understand  about  optimization  is  when 
to  do  it  and  when  to  leave  well  enough 
alone;  as  Donald  Knuth  said,  “Premature 
optimization  is  the  root  of  much  program- 
ming evil.”  Before  you  can  even  think 
about  tuning  up  your  program,  make  sure 
it  is  logically  correct  and  complete,  that 
you’re  using  the  right  algorithm  for  the 
job.  and  that  you’ve  written  the  cleanest, 
most  straightforward,  most  structured  code 
you  possibly  can. 

If  your  program  meets  these  criteria, 

its  size  and  performance  will  be  fine  most 


of  the  time,  without  any  further  attention. 
Merely  by  using  assembly  language  you’re 
already  getting  a two-  or  threefold  speed 
and  size  advantage  over  the  fellow  using 
a high-level  language.  And  many  of  the 
characteristics  that  make  a program  easy 
to  read  and  maintain  will  also  tend  to 
make  it  fast — such  as  the  avoidance  of 
spaghetti  code  with  many  unnecessary 
jumps  and  calls  (these  have  a severe  penalty 
on  the  Intel  80.v86  architecture  because 
they  dump  the  instruction  prefetch  queue) 
and  the  use  of  simple  straightforward 
machine  instructions  rather  than  complex 
instructions. 

Nevertheless,  the  user’s  perception  of 
your  program's  performance  should  be 
your  overriding  concern.  As  Michael  Abrash 
observed,  “Any  optimization  that  is  per- 
ceptible to  the  user  is  an  optimization 
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worth  doing.”  Conversely,  if  your  pro- 
gram gets  the  word-of-mouth  reputation 
among  users  of  being  pudgy  and  pokey, 
it’s  very  likely  to  remain  unappreciated: 
As  an  example,  consider  the  fate  of 
ToolBook.  Consequently,  your  program 
should  appear  to  be  instantly  responsive, 
even  when  it’s  occupied  with  time-con- 
suming calculations  or  disk  operations.  It 
should  keep  the  screen  alive  with  prog- 
ress indicators  such  as  dials  or  thermome- 
ters, and  allow  the  user  to  interrupt  lengthy 
operations  safely  at  any  time  if  he  changes 
his  mind  and  decides  to  do  something 
else. 

If  you  do  have  to  resort  to  the  code- 
hacking and  cycle-shaving  tricks  we 
mentioned  earlier,  avoid  the  misdirection 
of  your  time  and  energy.  Bear  in  mind  the 
natural  hierarchy  of  time  scales — register/ 
register  operations,  memory  operations, 
disk  operations,  and  user  interactions — each 
of  which  is  an  order  of  magnitude  (or 
more)  slower  than  its  predecessor.  For 


example,  don’t  waste  effort  trying  to  save 
a few  machine  cycles  in  a routine  if  your 
program’s  speed  is  limited  by  its  access 
to  disk  files;  try  to  identify  ways  to  re- 
duce disk  I/O  instead.  It’s  vital  to  employ 
profiling  tools  to  identify  the  hot  spots  in 
your  program  and  concentrate  your  atten- 
tion in  those  areas.  And  after  you  make 
each  presumptive  optimization,  time  the 
results  carefully  and  test,  test,  test. 

In  his  superb  book  Writing  Efficient 
Programs  (Prentice  Hall,  1982),  Jon  Bentley 
relates  a horror  story  from  Bell  Labs  that 
we  should  all  take  to  heart: 

“Victor  Vyssotsky  enhanced  a FOR- 
TRAN compiler  in  the  early  1960’s  under 
the  design  constraint  that  compilation  time 
could  not  be  noticeably  slower.  A par- 
ticular routine  was  executed  rarely  (he 
estimated  during  design  that  it  would  be 
called  in  about  one  percent  of  compila- 
tions, and  just  once  in  each  of  those)  but 
was  very  slow,  so  Vyssotsky  spent  a week 
squeezing  every  last  cycle  out  of  the  routine. 
The  modified  compiler  was  fast  enough. 
After  two  years  of  extensive  use  the  compiler 
reported  an  internal  error  during  compi- 
lation of  a program.  When  Vyssotsky 
inspected  the  code  he  found  that  the  error 
occurred  in  the  prologue  of  the  ‘critical’ 
routine,  and  that  the  routine  had  contained 
this  bug  for  its  entire  production  life.” 

Vyssotsky  made  three  important  er- 
rors; He  failed  to  profile  the  program 
before  he  optimized  it,  so  he  wasted  time 
optimizing  a routine  that  had  no  impact 
on  performance;  he  failed  to  implement 
the  optimized  routine  correctly;  and  he 
failed  to  test  the  optimized  routine  to  see 
if  it  worked  according  to  specification. 

Now  it’s  not  my  intent  to  pick  on  Mr. 
Vyssotsky;  I’ve  made  plenty  of  far  worse 
blunders  in  my  day,  though — since  I don’t 
work  at  Bell  Labs — these  blunders  fortu- 
nately don’t  get  immortalized  in  Jon 
Bentley’s  books.  But  Vyssotsky’s  expe- 
rience is  a good  example  of  how  time  and 
energy  can  be  wasted  in  the  holy  cause  of 
optimization,  and  how  a failure  to  me- 
thodically cover  all  the  bases  of  profiling 
and  validation  during  optimization  will 
usually  come  home  to  roost  sooner  or 
later. 

THE  IN-BOX 

Please  send  your  questions,  comments, 
and  suggestions  to  me  at  any  of  the  fol- 
lowing electronic  mail  addresses: 

PC  MagNet:  72241,52 
MCI  Mail:  rduncan 
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ELIMINATING  EXCEL’S  SHEET1 

I liked  the  "sneaky  WinWord  start-up  trick" 
in  the  June  1 1 , 1991,  issue.  At  Windows 
start-up  I load  Clock,  two  3270  emulator 
sessions,  Excel  and  Microsoft  Word  for 
Windowsby  using  the  WIN. INI  [Windows] 
load=  entry.  So  now  I use  that  nifty  /n.doc 
parameter  to  load  Winword  without  a blank 
Documentl . 

I was  disappointed  to  learn  that  a simi- 
lar parameter  could  not  be  used  to  disable 
Excel  3.0's  start-up  Sheetl  because,  like 
you,  I sure  could  use  such  a feature.  So 
I’ve  devised  a method  for  accomplishing 
this  trick.  If  you  haven't  already  received 
many  responses  in  this  area,  or  if  any 
other  methods  are  more  trouble  than  just 
restoring  the  loaded  Excel  and  closing  the 
blank  Sheetl , I happily  submit  my  solu- 
tion, which  works  just  great. 

To  accomplish  the  desired  goal  I used 
Excel 's  ability  to  save  a workspace  as  a 
file.  Stored  within  workspace  files  (which 
end  with  the  .XLW  extension)  along  with 
other  information  are  filenames  of  work- 
sheets, charts,  and  macro  sheets  that  are 
to  be  opened  when  that  workspace  file  is 
opened.  If  no  filename  is  listed  in  a work- 
space file  when  it  is  opened  by  Excel,  no 
file  will  be  opened  at  start-up;  this  pre- 
vents a blank  Sheetl . But  there  is  no  way 
to  save  a blank  workspace  in  Excel,  be- 
cause the  File  pop-up  menu  does  not 
contain  a Save  Workspace  command 
when  no  sheets  are  present  I 

Fortunately  you  can  trick  Excel  by  doing 
the  following: 

First,  start  Excel  from  within  Windows. 
The  default  Sheetl  worksheet  will  be 
created.  Second,  save  the  workspace  (just 
a blank  Sheetl  at  this  point)  to  a file  with 
the  File  Save  Workspace  command.  In 
the  resulting  Save  Workspace  dialog  box, 
get  to  the  subdirectory  where  you  want  to 
store  the  workspace  file  (I  place  mine  in 
the  main  Excel  directory).  Now  type  a 
name  (I  name  mine  EXCEL),  and  let  the 
file  extension  default  to  .XLW.  Choose  OK 
and  then  exit  Excel.  You  will  have  created 
the  EXCEL.XLW  workspace  file,  which 
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will  contain  a reference  to  a Sheetl  work- 
sheet. (You  did  not  need  to  save  Sheetl ). 

Third,  edit  the  binary  EXCEL.XLW  file 
that  you  just  created.  Since  it  is  not  a text 
file,  you  will  have  to  use  a binary  file  editor 
or  utility  such  as  Norton's  NU  (I  use  MS- 
DOS's  DEBUG  program).  Change  the 
string  “Sheetl"  to  six  space  (or  blank) 
characters,  and  save  it.  The  workspace 
file  now  contains  no  references  to  any 
sheetsl 

And  lastly,  edit  the  WIN. INI  file  by 
adding  EXCEL.XLW  to  the  load=  entry.  If 
the  directory  where  you  placed  it  is  not  on 
your  environment  PATH,  fully  qualify  the 
EXCEL.XLW  filename  with  a path  to  it. 

When  you  next  start  up  Windows,  it  will 
load  Excel  with  no  startup  Sheetl . Mis- 
sion accomplished! 

Thanks  for  your  great  articles  on  Win- 
dows. I love  'em!  I changed  my  button 
colors,  too.  Fun  stuff! 

Tom  Gilmer 

Bellevue,  Washington 

This  is  a great  Windows  trick,  but 
there’s  an  ever  better  one.  The 
Spreadsheets  column  in  the  Octo- 
ber 29,  1991,  issue  mentions  an  undocu- 
mented command  line  switch,  /E,  that 
works  in  Version  3.0  of  Excel.  If  you  have 
Excel  3.0,  the  /E  command  line  argument 
will  prevent  the  blank  Sheetl  from  ap- 
pearing. Unfortunately,  it  doesn’t  work 
for  earlier  versions  of  Excel. 


Mr.  Gilmer’s  method  does  work  in 
previous  versions  and  doesn’t  run  the  risk 
of  not  being  supported  in  later  versions, 
as  does  an  undocumented  feature.  Appar- 
ently the  “blank”  filename  inside  of 
EXCEL.XLW  will  not  cause  an  Excel 
error.  It  also  illustrates  the  procedure  for 
editing  binary  files,  sometimes  the  only 
way  to  accomplish  a change  you  want  to 
make. 

If  you  don’t  have  a binary  file  editor  to 
complete  the  third  step  of  Mr.  Gilmer’s 
procedure,  you  can  use  MS-DOS’s  DE- 
BUG program  as  he  noted.  The  following 
DEBUG  instructions  will  allow  you  to 
edit  the  EXCEL.XLW  file  that  was  cre- 
ated in  his  second  step. 

Change  into  the  subdirectory  where 
you  saved  EXCEL.XLW,  and  make  a 
backup  copy  of  it  for  safety; 

COPY  EXCEL.XLW  *.CPY 

Read  the  original  EXCEL.XLW  into 
DOS’s  DEBUG  program: 

DEBUG  EXCEL.XLW 

Determine  the  size  of  EXCEL.XLW  by 
typing  RCX  and  hitting  the  Enter  key 
twice.  After  doing  this,  your  display  should 
appear  as  follows: 

-r  cx 

cx  mi 


where  the  ####  value  that  is  displayed  is 
the  hexadecimal  size  of  your  EXCEL 
.XLW  file.  On  my  machine,  the  size  was 
00B5. 

Now  using  the  ####  value  from  above 
for  your  version  of  EXCEL.XLW,  enter 

S 100  L ###t  ' Sheetl ' 

to  search  for  the  string  “Sheetl”.  Using 
a ####  value  of  0OB5  as  an  example,  your 
display  should  appear  as  follows: 
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-S  100  L 00BS  ' Sheet  1 ' 

SSSS : 0000 

DEBUG  has  responded  with  the  address 
of  “Sheet  1 ” in  segment:offset  form  (the 
SSSS:0000  shown  above),  the  offset 
(OOOO)  of  which  you  will  use  in  the  fol- 
lowing steps.  On  my  machine,  the  offset 
portion  of  the  address  was  014B;  yours 
may  be  different,  depending  on  which 
version  of  Excel  you  have. 

Display  “Sheetl”  to  be  sure  you’ve 
found  it,  using  the  offset  that  was  listed 
for  your  system  (I’ll  use  my  0I4B  as  an 
example  here): 

D 014B 

You  should  see  the  word  ‘ ‘ Sheet  1 ” on  the 
right-hand  side  of  the  screen.  Enter  six 
blanks  over  “Sheetl”,  using  the  same 
offset  as  above  (note  that  there  are  six 
blanks  between  the  double  quotes): 

I 014B  " 

Display  address  014B  to  be  sure  you’ve 
changed  it  properly: 

D 014B 

Six  blanks  (each  with  a hexadecimal  value 
of  20)  should  have  replaced  ‘ ‘ Sheet  1 ” . If 
you  make  a mistake,  you  can  enter  Q to 
quit  DEBUG.  Otherwise,  enter  a W to 
write  out  the  modified  EXCEL.XLW, 
and  then  enter  a Q to  quit.  If  everything 
went  as  planned,  you  can  delete  the 
EXCEL.CPY  backup. 

Now  when  Windows  starts  up,  Excel 
will  be  loaded  without  a Sheetl.  If  you 
want  to  start  up  Excel  from  the  Program 
Manager  without  a Sheetl,  your  Excel 
icon  Program  Item  Properties  Command 
Line  should  simply  contain: 

EXCEL.  XLH 

If  you  use  my  WINEXT  utility  (described 
in  the  June  25,  1991,  issue  and  available 
on  PC  MagNet),  the  following  Program 
Item  Properties  Command  Line  example 
would  result  in  a maximized  Excel  win- 
dow without  any  Sheetl  (you  can  adjust 
this  line  for  your  Excel  directory  require- 
ments/preferences): 


HIHEXT.EXE  + D:\  E:\EXCEL\EXCEL 

EXCEL.XW 

In  eitherof  these  Program  Manager  cases, 
you  will  need  to  fully  qualify  the  EXCEL 
.XLW  filename  with  a path  if  the  file  is 
not  along  your  environment  PATH. 

Another  thing  to  be  aware  of  is  that 
Excel  provides  a mechanism  for  auto- 
matically loading  specific  files  when  it 
starts  up.  Any  files  placed  in  the  EXCEL 
NXLSTART  directory,  and  any  files  placed 
in  the  main  EXCEL  directory  that  have 
names  in  the  form  START*.XL*,  are 
automatically  loaded  when  Excel  starts. 

Despite  the  fact  that  you  could  place 
the  EXCEL.XLW  file  from  above  in  the 
EXCELNXLSTART  directory  (or  rename 
it  STARTUP.XLW,  for  example,  and 
place  it  in  the  EXCEL  directory),  I would 
not  recommend  it.  If  you  run  Excel  a lot 
from  the  Program  Manager  with  specific 
worksheets  (as  I do),  you  will  end  up 
running  EXCEL.XLW  needlessly  if  it  is 
in  the  EXCELNXLST ART  directory. 

Whenever  you  start  up  Excel  with  a 
*.XL*  file,  by  double-clicking  on  it  or 
naming  it  on  a Program  Manager  com- 
mand line,  the  blank  Sheet  1 worksheet  is 
automatically  disabled  for  you  without 
the  need  for  EXCEL.XLW.  Automati- 
cally loading  EXCEL.XLW,  if  it  is  in 
EXCELNXLSTART,  would  just  slow 
things  down  for  you  in  such  situations. 

No  matter  how  you  use  the  modified 
EXCEL.XLW.  something  to  be  cautious 
of  is  overwriting  it.  You  can  accidentally 
change  EXCEL.XYW  by  saving  a new 
workspace  over  it,  because  Excel  remem- 
bers that  this  is  the  name  of  the  workspace 
it  started  up  with;  the  File  Save  Work- 
space dialog  box  will  contain  EXCEL 
.XLW  instead  of  RESUME.XLW.  Un- 
fortunately, EXCEL.XLW  cannot  be 
made  a read-only  file,  since  Excel  would 
annoy  you  with  a warning  message  box 
each  time  it  started  up.  You  should,  how- 
ever, keep  a copy  of  your  fixed-up 
EXCEL.XLW  file  that  is  read-only,  so 
that  if  you  ever  accidentally  change  the 
file,  you  can  recopy  it  from  this  backup 
copy. 

DRAG  AND  DROP 

Here's  a quick  and  easy  way  to  set  up 
Windows'  Program  Manager  icons  using 
the  File  Manager. 

Load  the  Program  Manager  and  the 
File  Manager  on-screen  at  the  same  time. 
Use  the  mouse  to  point  to  the  File  Man- 
ager icon  of  the  program  to  be  set  up. 


While  holding  down  the  left  mouse  button, 
drag  the  icon  over  to  a location  in  a Pro- 
gram Manager  window  where  you  want 
the  icon  to  be  displayed.  When  you  re- 
lease the  mouse  button,  the  program's 
icon  appears  in  the  Program  Manager 
window. 

When  you  use  this  technique,  the 
program's  full  pathname  is  carried  with 
the  icon.  It  works  not  only  for  programs 
and  batch  files,  but  for  any  file  that  has  an 
association  assigned  to  its  extension,  so 
you  can  use  it  to  set  up  icons  that  launch 
specific  documents,  charts,  spreadsheets, 
and  so  on. 

Danny  Stephens 

Marion,  Indiana 

I Vil  This  technique  is  called  drag  and 

^ fj  drop.  In  Windows  3.0  it  is  con- 
amiiM  fined  to  the  File  Manager  and 
Program  Manager.  In  Windows  3. 1 all  ap- 
plications are  potentially  drop  targets  of 
files,  not  just  Program  Manager.  For 
example,  you  will  be  able  to  drop  files 
onto  the  Print  Manager  for  printing,  pro- 
vided their  extensions  have  been  regis- 
tered beforehand  (a  concept  new  to 
Windows  3. 1 that  is  similar  to  extension 
associations). 

During  a drag,  the  mouse  cursor  some- 
times changes  to  the  international  “no” 
sign — a circle  with  a line  through  it.  This 
signifies  that  if  you  drop  the  file(s)  in  the 
cursor’s  current  location,  by  releasing  the 
mouse  button,  nothing  will  happen. 

Depending  on  where  the  mouse  is  at 
the  time  of  the  drop,  the  context  of  the 
drop  changes.  For  example,  dropping  it 
onto  a drive  icon  means  to  copy  the  file(s) 
to  that  drive.  Dropping  it  onto  a directory 
means  to  copy  or  move  the  file(s)  to  that 
directory,  depending  on  whether  the  di- 
rectory is  located  on  the  same  drive  as  the 
file(s).  And  dropping  it  onto  an  execut- 
able file  (a  .COM,  .EXE,  .BAT,  or  .PIF 
file)  means  to  run  the  executable  file  and 
pass  it  the  dropped  filename(s)  as  argu- 
ments. 

OPENING  WINDOWS 

Share  your  Windows  experiences  with 
PC  Magazine:  we’ll  pay  you  $50  for  any 
tip  we  print.  Mail  your  contribution  on- 
disk,  together  with  a printout,  to  Windows, 
PC  Magazine,  One  Park  Avenue,  New 
York,  NY  10016,  or  e-mail  it  to:  PC 
MagNet:  76244,145  (see  page  10  for 
access  instructions)  MCI  Mail:  Fran  Fin- 
negan, BIX:  franfinnegan,  GEnie:  finne- 
gan,  Internet:  finnegan@well.sf.ca.us.  ■ 
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DELAYS  YOU  CAN  TRUST 

If  you  write  a Clipper  program  and  need  to 
include  a delay  in  it,  you  may  be  tempted 
to  use  a DO  WHILE  loop  and  a countdown 
counter  to  achieve  the  delay.  This  method 
works  well,  except  that  it's  not  portable.  If 
you  run  the  program  on  a computer  other 
than  the  one  on  which  it  was  created,  and 
that  computer  is  faster,  the  delay  code  will 
execute  more  quickly  and  the  actual  time 
for  the  delay  will  be  different  from  what  you 
expected. 

Another  way  to  delay  a program  for  a 
certain  number  of  seconds  is  to  use 
Clipper  's  SECONDS))  function  as  follows: 

X * SECONDS ()  + 10 
DO  HHILE  SECONDS ()  < X 
END  DO 

This  method  uses  the  timer  to  delay  pro- 
gram execution  for  f 0 seconds.  You  can 
change  the  10  in  the  first  line  to  the  num- 
ber of  seconds  of  delay  you  need.  It  does 
not,  however,  work  across  midnight. 

Peter  M.L.  Lottrup 

Buenos  Aires,  Argentina 

Using  a program  loop  to  create  a 
delay  isn’t  recommended,  as  such 
a loop  will  cause  a shorter  or  longer 
delay  on  faster  or  slower  hardware.  Mr. 
Lottrup’s  technique  will  work  well,  pro- 
viding your  delay  period  doesn't  cross 
midnight.  If  it  does,  your  delay  will  be 
infinite.  A technique  that  works  across 
midnight  is  presented  below.  But  first, 
some  explanation  is  in  order. 

The  system  BIOS  in  every  PC  main- 
tains a running  count  known  as  the  timer 
tick  count.  This  count  is  incremented 
approximately  1 8.2  times  per  second  and 
is  driven  by  the  computer’s  timer-counter 
chip.  The  chip  is  run  at  a fixed  frequency 
that  causes  the  count  to  increment  18.2 
times  per  second,  regardless  of  the  CPU 
speed.  In  other  words,  it  doesn’t  matter 
whether  it’s  a 4.77-MHz  8088  or  a 33- 
MHz  80486,  the  count  will  still  be  incre- 
mented 1 8.2  times  per  second. 


■ DELAYS  YOU  CAN 
TRUST:  If  you  want  your 
application  to  rest  for  a 
short  time,  these 
functions  overcome  the 
problems  of  other  delay 
methods  that  aren’t 
portable  and  don’t  work 
past  midnight. 


The  timer  tick  count  is  stored  in 
memory  and  is  used  by  DOS  as  the  basis 
for  calculating  the  time  of  day.  At  mid- 
night. the  system  BIOS  resets  the  timer 


tick  count  to  0 and  the  count  begins  again. 

Clipper’s  SECONDSf)  function  con- 
verts the  timer  tick  count  into  seconds  to 
return  the  number  of  seconds  elapsed 
since  midnight.  This  value  can  range  from 
0 to  86399.  Since  the  SECONDS))  func- 
tion depends  on  the  timer  tick  count,  and 
since  the  timer  tick  count  restarts  at  mid- 
night, so  does  the  SECONDS))  function. 
So  if  you  call  the  SECONDS))  function  at 
one  second  before  midnight,  it  will  return 
86399.  If  you  call  it  at  midnight,  it  will 
return  0. 

Let's  examine  what  would  happen  if 
the  sample  code  shown  above  started 
executing  5 seconds  before  midnight. 
First,  x would  be  set  to  10  more  than 

86394.  which  represents  the  number  of 


Figure  1 : The  assembler  source  code  for  the  Clipper  DELAY))  user-defined  function. 

NOVEMBER  26.  1991  PC  MAGAZINE  EH 


Copyrighted  material 


Databases 


DELAYC.ASM  2 OF  2 


bov 

CX,U 

;put  it  In  cx 

jcxz 

d999 

;akip  if  cx-=0 

JDOV 

ax, 040b 

1 

d«10: 

BOV 

da,  ax 

7 da  — 040h 

f 

<3020: 

BOV 

ax, Tiaar low 

jgat  tiaar  tick  count  low 
; 

enp 

ax, Tiaar low 

l watch  for  it  to  change 

)• 

d020 

fkaap  watching  until  it  does 

d999  t 

loop 

dfH 

fkaap  looping  until  cx  «-  0 
I 

call 

rat 

;poat  nil  return  value 

pop 

da 

; restore  registers 

pop 

dx 

) 

pop 

cx 

1 

pop 

bx 

f 

delay 

pop 

rot 

ENDP 

END 

ax 

I 

; return  to  caller 

seconds  elapsed  as  of  1 1:59:55  P.M.,plus 
10.  The  result  is  86404.  Then  the  DO 
WHILE  loop  would  begin  executing.  Each 
time  through  the  loop,  SECONDS0  would 
return  a result,  starting  with  86394,  86395, 
86396  and  so  on,  until  it  reached  86399, 
which  is  1 second  before  midnight.  Then 


it  would  start  again  at  0.  Since  SEC- 
ONDS()  never  returns  anything  greater 
than  86399,  the  loop  condition  SEC- 
ONDSO  > 86404  will  never  succeed,  and 
the  loop  will  run  forever. 

What's  needed  is  a technique  for  accu- 
rate delays  that  works  independently  of 


processor  speed  and  that  correctly  handles 
midnight.  One  possibility  is  the  INKEY(n) 
function,  which  accepts  an  optional  delay 
that  works  across  midnight.  Of  course, 
INKEYO  can  be  terminated  by  a keypress, 
so  its  use  is  restricted  to  situations  where 
the  delay  is  optional. 

A better  alternative  is  the  DELAY() 
UDF  shown  in  Figure  1 . It  will  delay  pro- 
gram operation  for  up  to  an  hour,  and  it 
works  independently  of  processor  speed 
and  across  midnight.  To  use  it  in  your 
Clipper  programs,  just  pass  it  the  number 
of  timer  ticks  to  delay.  Since  there  are 
approximately  18.2  timer  ticks  per  sec- 
ond, you  can  delay  for  10  seconds  like 
this: 

delay (10  * 18.2) 

The  DELAYC.ASM  source  code  and 
DELAYC.OBJ  object  file  for  linking  with 
your  Clipper  applications  are  available 
for  downloading  from  PC  MagNet;  look 
for  the  file  named  DELAYC.ZIP. 

Since  program  delays  are  a common 
requirement,  I have  provided  a .BIN  ver- 
sion that  will  work  in  dBASE  Hi  Plus, 
dBASE  IV,  FoxPro,  or  any  other  dBASE- 


DELAY. ASM 


Dn  this  fils  Cor  program  daisy*  that  sea  tha  at 
of  CPO  typa  sad  spaad.  halls*  on  tbs  KM  tiner  tick  e 
— < — daisy  la  15S3S  ticks  (about  1 hr).  Doss  not  validate 


COMPLETE  LISTING 


.BXB  fils  to  daisy  n tiner  ticks 


Croats  With!  TASK  daisy  (Borland  Turbo  M 
TLXBX  daisy 
KXS2IIS  daisy 


Tiaar low 
daisy 


eall  asclbln 

Jess  d»»» 
nor  ss,««(h 
mor  da, as 

mere  as, Tiaar low 


(convert  paraaatsr  to  binary 
tfat  ticks  in  es 
lit  skip  It 


(pat  tiaar  tick  count  low 
I 

; watch  for  it  to  change 
fkaap  watching  until  it  doss 
iksap  looping  until  cs  — i 


i r a*  tor*  register* 


a* c 2b in  Convert  ascii  dsolnal  string  to  lC-bit  uuslgnsd  binary  | 

Entry i odisx  — > aacil  string 
■sit i MX  - IB-bit  aoabar 

ignore*  landing  blanks,  than  conversion  stop*  at  nail  or  first 


nov 

si.bs 

EOf 

as,  as 

SOT 

bs,bs 

nos 

dn,  ds 

«P 

ana  m»  dai(sl], 

Jno 

saaaia 

lno 

si 

Jap 

saaaai 

lodab 

or 

si,  si 

1* 

*aaaaa 

C*V 

ja 

saaaai 

cap 

al.'a* 

Jb 

saaaaa 

BOV 

ds.bs 

Shi 

tagl 

Shi 

be,l 

add 

bs,ds 

ahl 

bs.l 

and 

sx.afh 

add 

tag  as 

jap 

saaaia 

■or 

a*»tat 

pop 

ds 

pep 

rot 

saor 

bs 

SSD 

daisy 

so  wo  can  use  Rt()  function) 

at  asst  ascii  byto 
la  It  sere? 
yas  .. 

. Is  » *» 
u.  yes  ..  fi 
. la  it  < It 
. yas  ..  finii 
Multiply  currant  i 


off  i 
so  roa 
gat  nest  byte 

Put  result  la  as 


return  to  caller 


Figure  2:  The  assembler  source  code  for  the  DELAY.BIN  file. 
El  PC  MAGAZINE  NOVEMBER  26. 1991 


Copyrighted 


Databases 


compatible  implementation  that  supports 
the  dBASE  111  Plus  LOAD  and  CALL 
interface  conventions. 

The  assembly  listing  to  create  the  .BIN 
file  is  shown  in  Figure  2.  It  differs  from 
the  Clipper  version  in  that  it  requires  you 
to  pass  it  a character  string  instead  of  a 
numeric  value  for  the  number  of  timer 
ticks.  You  can  use  the  STR()  function  to 
convert  the  value,  as  follows: 

.LOW  DELAY 
.tick*  - 10  * 18.2 
CALL  DELAY  WITH  STRttlck*) 

.RELEASE  DELAY 

The  DELAY  function  works  by  watching 
the  timer  tick  count  and  waiting  for  it  to 
change.  Since  it  relies  only  on  the  timer 
tick  count  changing,  and  not  on  the  count 
reaching  any  particular  value,  it  works 
across  midnight  without  a hitch. 

This  technique  doesn’t  work  well  when 
run  under  a multitasker  like  Quarterdeck 
Office  Systems'  DESQview  or  Microsoft 


Windows,  however.  In  such  environments, 
the  multitasker  allocates  system  time  to 
programs  in  units  called  time  slices.  This 
means  that  the  delay  routine  would  see 
the  timer  tick  change  only  during  its  time 


The  DELAY  function 
works  by  watching  the 
timer  tick  count  and 
waiting  for  it  to  change. 


slices,  and  would  most  likely  miss  some 
timer  tick  changes,  especially  if  you  switch 
to  another  task. 

Versions  of  the  delay  routine  that  work 
better  in  such  environments  can  be  found 
on  PC  MagNet.  (The  Clipper  version  is  in 
a file  named  DELMC.ZIP  and  the  .BIN 
version  is  in  a file  called  DELM.ZIP.) 
These  routines  work  by  calculating  the 
target  time  and  then  checking  to  see 
whether  that  time  has  passed.  Since  they 


rely  on  a calculation,  they  will  better 
detect  “missed”  ticks  that  occur  when 
another  task  has  control. 

The  delay  routines  presented  in  this 
installment  of  Databases  are  best  used 
where  exact  precision  isn’t  required. 
Routines  like  animated  opening  screens 
displaying  a product  name  are  a good 
example.  For  accurate,  high-precision 
timing,  especially  in  a multitasking  envi- 
ronment, a more  complex  method  would 
be  required;  it  would  have  to  work  at  an 
even  lower  level,  intercepting  hardware 
timer  interrupts  or  possibly  programming 
the  PC’s  timer  chip  directly. 

LET  US  HEAR  FROM  YOU 

Share  your  database  experience,  tips,  and 
techniques;  we’ll  pay  you  $50  for  any 
submission  we  print.  Mail  your  submis- 
sion on-disk,  accompanied  by  a printout, 
to  Databases,  PC  Magazine,  One  Park 
Avenue,  New  Y ork,  NY  1 00 1 6;  or  upload 
it  to  PC  MagNet  (see  page  10  for  access 
instructions).  You  may  also  contact  Sal 
Ricciardi  via  PC  MagNet,  mailbox 
7224 1 ,33.  We  regret  that  we  are  unable  to 
acknowledge  submissions  or  answer 
questions  individually.  ■ 
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U pgrade  Today.. 


SX/Now!  ” PROCESSOR  UPGRADES 


286  to  386SX  Processor  Upgrades 

♦ Onboard  Cache  Memory  & High  Speed  Clock  (20  or  25  MHz) 

♦ Requires  NO  Expansion  Slot 


r 


♦ 80387SX  Co-Processor  Socket 

♦ NOW  available  for: 

► IBM-AT,  AST  Premium  286, 

AST  Bravo  286,  HP  ES286/1 2 
I PS/2  25/286,  30/286,  50,  50z,  60 


' 'K  ingston  T ech  no  logy 
Corp.  's  SX-Now! 
is  the  undisputed 
performance  champ" 
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MEMORY  UPGRADES 


Memory  for:  IBM,  Compaq,  Toshiba, 
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DRIVE  UPGRADES 


Drive  upgrades  for:  PS/2's, 
Compaq's,  AT's,  SUN,  DEC, 
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plus  SCSI  Adapters  and  Drives. 
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.-a-  Spreadsheets 


AUTOMATED  PRINTING  WITH 
ALLWAYS 

In  my  work,  I use  Lotus  1-2-3,  Release 
2.2,  and  Allways  to  print  specially  de- 
signed laboratory  test-data  forms.  Each 
form  may  generate  up  to  six  pages  of 
output,  with  each  page  having  distinct 
formatting  characteristics. 

Because  my  forms  take  a long  time  to 
print  and  because  I share  a networked 
LaserJet  with  other  workers,  I wrote  the 
macro  listed  in  Figure  1 . This  macro  gets 
formatting  and  layout  information  for  All- 
ways to  use,  then  retrieves  and  prints  a 
series  of  files,  one  at  a time. 

At  the  end  of  each  day  I move  all  the 
worksheets  to  be  printed  (typically  60  or 
more)  into  a separate  subdirectory  and 
invoke  the  macro.  When  I come  to  work 
the  following  day,  all  the  forms  are  waiting 
in  the  printer's  output  tray. 

As  listed  in  Figure  1 , the  macro  accom- 
modates up  to  1 00  files.  Each  file  consists 
of  two  pages,  one  printed  in  portrait  mode, 
the  other  in  landscape  mode.  Simple  modi- 
fications would  allow  the  macro  to  handle 
more  files  and  more  pages. 

Lawrence  B.  Owen 

Salt  Lake  City,  Utah 

The  “spreadsheet  publishing  add- 
ins," such  as  Allways  and  Impress 
(and  Lotus’s  own  WYSIWYG ), 
produce  gorgeous  output,  but  they  also 
add  considerable  time  to  the  printing 
process.  Generally  speaking,  the  fancier 
the  printout,  the  longer  it  ties  up  the  printer. 

The  most  recent  versions  of  1-2-3  for 
DOS  (Release  2.3  and  Release  3.1  or 
later)  offer  background  printing,  and  users 
of  earlier  versions  can  print  in  the  back- 
ground with  the  help  of  spooling  pro- 
grams (such  as  Funk  Software’s 
P.D. Queue  add-in).  But  while  background 
printing  may  be  a boon,  allowing  you  to 
work  on  one  worksheet  while  printing 
another,  it  won’t  appease  your  coworkers 
if  your  worksheets  are  generating  rush- 
hour  traffic  on  a shared  printer.  Mr. 
Owen’s  macro  addresses  this  issue  by 


■ AUTOMATED  PRINTING 
WITH  ALLWAYS:  A 1-2-3 
macro  that  makes  a list  of 
files  to  be  printed, 
invokes  Allways,  and 
prints  the  files  in 
succession.  Two 
offshoots  of  it 
incorporate  different 
formatting  for  each  file 
and  specify  a time  for  the 
macro  to  start  working. 

■ ADDRESSES  IN  LIBRARY 
MACROS:  How  Qualtro 
Pro  library  macros  know 
whether  cell  and  range 
addresses  pertain  to  the 
library  file  or  to  the 
worksheet  the  macro  is 
acting  upon. 


doing  delayed  priming  instead  of  back- 
ground printing. 

The  macro  is  designed  to  handle  a set 
of  worksheets  that  share  common  for- 
matting characteristics  and  have  identi- 
cal print  ranges.  But  with  a little  effort,  it 
can  be  modified  to  handle  any  printing 
situation  involving  Allways  and  either 
Release  2.2  or  Release  2.3.  Because  the 
macro  uses  the  /File  Admin  Table  com- 
mand, it  won’t  work  in  Release  2.01. 

Let’s  look  first  at  how  Mr.  Owen’s 
macro  works  in  the  form  in  which  he 
submitted  it.  Then  we'll  see  how  to  modify 
it  for  dissimilar  worksheets.  Finally,  we’ll 
add  a line  of  code  to  make  the  macro  do 
its  thing  at  a preset  hour  of  the  night. 

Mr.  Owen  has  located  his  macro  in 
cells  L6..N28.  This  allows  him  to  store 
the  data  he’ll  be  printing  in  the  upper-left 
comer  of  the  worksheet.  If  the  data  you 
want  to  print  may  occupy  a region  larger 
than  A1..K100,  be  sure  to  position  your 
macro  farther  to  the  right:  otherwise,  the 


data  to  be  printed  will  overwrite  the  macro 
instmctions.  The  macro  also  uses  the 
region  S5..S  105  to  store  filenames.  Here, 
too,  you'll  need  to  make  some  changes  if 
the  worksheets  you  want  to  print  are  likely 
to  encroach  upon  this  range. 

Don’t  forget  that  before  you  run  any  of 
these  macros,  you  must  attach  Allways.  It 
would  be  a shame  to  leave  the  office 
thinking  you're  getting  a large  print  job 
done,  only  to  arrive  disappointed  because 
of  this  minor  oversight. 

The  macro  begins  by  setting  the  de- 
fault data  directory  to  D:\SCRATCH. 
This  is  the  directory  into  which  Mr.  Owen 
copies  all  the  worksheets  he  wants  to 
print.  Change  the  instruction  in  M6  to 
reflect  the  name  of  the  directory  you'll  be 
using. 

The  next  four  I ines  home  the  cellpoint- 
er,  clear  out  the  file-table  area  (S5..S  105), 
clear  out  the  upper-left  comer  of  the 
worksheet  (A1..K100),  then  use  /FATW 
to  create  a new  file  table.  Much  like  the 
DOS  command  DIR  *.WK1,  /FATW 
builds  a four-column  table  consisting  of 
filename,  modification  date,  modifica- 
tion time,  and  file  size.  Mr.  Owen’s  macro 
will  use  information  from  the  first  col- 
umn to  collect  the  data  he  needs  to  print. 

The  instructions  in  Ml  I..M13  invoke 
Allways,  import  a format  file  named 
TABLES. ALL,  and  then  return  to  1-2-3. 
Mr.  Owen  applies  the  formatting  infor- 
mation stored  in  TABLES.  ALL  to  all  the 
worksheets  he  prints  each  night.  If  your 
situation  is  similar  to  his — that  is,  if  you’re 
going  to  be  printing  a set  of  identically 
formatted  worksheets — then  all  you  need 
to  do  is  make  a substitution  in  Ml 2. 
Replace  TABLES. ALL  with  the  name  of 
an  .ALL  file  that  can  serve  as  a formatting 
model  for  the  worksheets  you  want  to 
print. 

The  | if | command  in  MI4  checks  to 
see  that  the  filename  table  at  S5  begins 
with  a valid  filename.  If  the  data  directory 
set  in  M6  has  no  worksheet  files,  the 
macro  quits. 

Cell  M 1 5 uses  /Copy  to  store  the  name 
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Figure  1 : ALLPR  creates  a list  ot  the  files  in  the  \SCRATCH  directory  and  prints  them  using 
Allways.  It  prints  two  differently  formatted  ranges  of  each  file,  one  in  portrait  and  one  in 
landscape  orientation. 


of  the  first  file  in  the  data  directory  into 
cell  M 17  (which  has  been  given  the  range 
name  FILENAME).  This  name  is  then 
supplied  as  an  argument  to  the  /File 
Combine  command  in  M16.  The  net  ef- 
fect is  to  bring  a copy  of  the  file  named  in 
FILENAME  into  the  upper-left  comer  of 
the  worksheet  on  which  the  macro  is 
stored. 

In  M 1 9.  we  return  to  Allways.  M20 
uses  Allways’  /Layout  Library  Retrieve 
command  to  fetch  information  stored  in 
an  Allways  “setup”  (.ALS)  file.  This 
file— named  TABLET  ALS— tells  All- 
ways what  margins  Mr.  Owen’s  work- 
sheets will  use.  how  long  the  page  is, 
whether  he  ’ 11  be  applying  titles  or  borders 
to  his  printouts,  and  soon.  If  you're  using 
this  version  of  the  macro,  be  sure  to  change 
the  instruction  in  M20  to  specify  the  name 
of  your  .ALS  file. 

M21  and  M22  set  a print  range,  issue 
an  orientation  command,  and  send  page 
one  to  the  printer.  Then  the  instructions  in 
M23..M25  load  a new  .ALS  file,  specify 
a new  print  range,  switch  the  orientation 
to  landscape,  and  print  page  two.  At  this 
point,  the  macro  returns  to  1-2-3.  bumps 
the  file  table  up  one  row  (moving  the 
second  file  into  the  first  position),  and 
returns  control  to  Ml 4,  whereupon  the 
whole  process  begins  anew.  If  the  file  just 
printed  happens  to  be  the  last  one  in  the 
table,  the  ( if}  command  in  M14  returns 
true,  and  Mr.  Owen's  macro  can  retire  for 
the  night. 


You  might  suppose  that  to  print  dis- 
similar files,  all  you  would  need  to  do  is 
make  sure  each  was  formatted  appropri- 
ately in  Allways,  then  eliminate  the  macro 
instructions  in  M12,  M20,  and  M23. 
Unfortunately,  this  doesn't  work.  When 
you  use  /FCCE  to  combine  one  worksheet 
with  another,  any  formatting  instructions 
or  print  settings  you  may  have  applied  to 
the  incoming  worksheet  via  Allways  are 
lost.  Therefore,  to  make  Mr.  Owen’s 
macro  work  with  dissimilar  worksheets, 
we  have  to  find  a way  to  restore  this 


formatting  information. 

Figure  2 shows  one  way  to  do  it.  In  this 
version,  the  single  range  name  FILE- 
NAME has  been  replaced  by  two 
names — WK1F1LE  and  ALLFILE.  The 
first,  WK1FILE,  gets  the  name  of  the 
worksheet  to  be  printed,  exactly  as  FILE- 
NAME did  in  Figure  1.  The  second, 
ALLFILE,  will  store  the  name  of  the 
worksheet’s  associated  .ALL  file.  This  is 
the  file  in  which  Allways  stores  your  for- 
matting information  whenever  you  use 
the  /File  Save  command  after  applying 
Allways  formatting.  The  instruction  in 
M 1 3 examines  the  contents  of  WK I FILE 
and  uses  @ left  and  @find  to  construct  the 
name  of  the  .ALL  file. 

Figure  2 also  includes  two  other  range 
names,  PRTRANGE  and  ORIENTA- 
TION. As  the  names  suggest,  the  values 
of  these  cells  will  tell  Allways  what  range 
of  data  you  want  to  print  and  whether  you 
want  it  in  portrait  or  landscape  orienta- 
tion. Unfortunately,  you  need  to  supply 
this  information  to  the  macro  yourself  by 
entering  labels  in  A1  and  A2  of  each 
worksheet.  If  you  want  to  print  C 10..H40 
in  portrait  orientation,  for  example,  enter 
the  label  C10..H40  in  A1  and  the  label  P 
in  A2.  The  instructions  in  M14  and  M15 
copy  A1  and  A2  to  the  cells  named 
PRTRANGE  and  ORIENTATION,  re- 
spectively. 

This  is.  admittedly,  a kludgy  way  to 
get  the  job  done;  suggestions  for  im- 
provement are  welcome!  (If  your  work- 
sheets typically  have  data  in  A1..A2  al- 
ready, you  can  change  M14  and  MIS  to 


Figure  2:  This  modification  of  Figure  1 lets  you  specify  a different  formatting  file  and 
orientation  (portrait  or  landscape)  for  each  file  in  the  list  of  those  to  be  printed. 
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point  to  some  other  pair  of  cells.) 

The  rest  of  the  macro  works  essen- 
tially the  same  way  as  Figure  I does.  Cells 
MI6..M  18  combine  the  worksheet  to  be 
printed  with  the  worksheet  containing  the 
macro.  Cells  Ml  9.. M2 1 invoke  Allways 
and  import  the  .ALL  (lie.  M23..M28  is- 
sue the  appropriate  print  range  and  orien- 
tation commands  and  then  send  the  data 
on  its  way. 

What  if  you  want  your  worksheets 
printed  at.  say,  two  in  the  morning  instead 
of  at  five  past  five  (or  whenever  you  walk 
out  the  door)?  That  modification  is  truly 
simple.  Just  add  the  following  as  the  first 
line  of  your  macro: 

{if  6 hour  (0 now)  02}  {branch  \R} 

Your  macro  will  run  nothing  but  this  first 
line  until  the  appointed  hour  arrives,  at 
which  time  execution  will  fall  through  to 
the  second  line  and  your  printer  will 
awaken. 

ADDRESSES  IN  LIBRARY 
MACROS 

I recently  downloaded  the  macro 
QCASE.WK1  from  Library  12  of  the  Utili- 
ties/Tips forum  on  PC  MagNet.  I changed 
the  /RNC  and  /RND  commands  to  /ENC 
and  /END,  respectively,  so  that  I could  run 
the  macro  in  Ouattro  Pro  under  its  native 
menu  tree.  Everything  works  fine  now, 


provided  I store  the  macro  on  the  work- 
sheet where  I need  to  use  it.  If  I try  to  run 
it  from  a macro  library,  however,  I get  the 
following  error  message: 

Invalid  numbar  or  expression: 

{FOR)  ( [QCASE] B3) 

What  does  this  mean,  and  how  do  I cor- 
rect it? 

Steve  Salem 
Bayside,  New  York 

j T ij  It  means  that  Quattro  Pro  can’t 

J IJ  evaluate  one  of  the  arguments  of 
VMMM  the  | FOR  | command  in  cell  B3  of 
the  file  QCASE. WQ1  (or  QCASE. WK1, 
if  you've  kept  the  worksheet  in  the  Lotus 
1-2-3  data  format).  It's  unable  to  do  so, 
because  it’s  looking  for  a range  named 
RANGE  on  QCASE  (the  library  work- 
sheet) when,  in  fact,  that  range  lies  on  the 
current  worksheet — the  one  from  which 
you’re  executing  the  macro. 

Each  time  Quattro  Pro  encounters  an 
address  (a  range  name,  a set  of  range 
coordinates,  or  a cell  coordinate)  in  a 
library  macro,  it  has  to  decide  whether 
that  address  applies  to  the  current  work- 
sheet or  the  library  sheet.  The  way  the 
program  makes  this  determination  is 
straightforward.  If  the  address  lies  be- 
tween a pair  of  braces,  it  pertains  to  the 
library  worksheet.  Otherwise,  it  pertains 
to  the  current  worksheet.  Thus,  for  ex- 
ample, ( GOTO ) RANGEN AME  sends 
the  cell  pointer  to  RANGENAME  on  the 
current  worksheet,  but  | BRANCH 


RANGENAME)  transfers  macro  execu- 
tion to  a cell  named  RANGENAME  on 
the  library  worksheet. 

Cells  B2  and  B3  of  the  QCASE  macro 
read 

/®ncRANGE~{?t* 

{FOR  C00NT1, 0, @COLS (RANGE)  — 

1.1. LOOP1) 

The  first  reference  to  RANGE  occurs  in 
the  context  of  an  /Edit  Names  Create 
command  and  does  not  lie  between  braces. 
The  second  reference  appears  within  the 
braces  of  a | FOR ) command,  so  Quattro 
Pro  assumes  the  first  RANGE  refers  to 
the  current  worksheet  and  the  second  to 
the  library  worksheet.  This  makes  for  a 
problem! 

To  solve  the  problem,  change  the  state- 
ment in  B3  to 

(For  COUNTl , 0, a COLS { [ ] RANGE) - 

1.1. LOOPl) 

The  empty  pair  of  brackets  before  RANGE 
tells  Quattro  Pro  that  in  this  case  we’re 
referring  to  a location  on  the  current 
worksheet,  not  the  library  sheet. 

To  make  QCASE  work  in  a Quattro 
Pro  library,  you  need  to  add  empty  brack- 
ets to  five  statements:  B3,  B6,  B8,  B9,  and 
B 1 1 . The  modified  macro  is  listed  in 
Figure  3. 

QCASE  is  a handy  item  to  have  around, 
incidentally.  It  lets  you  change  the  capi- 
talization style  of  all  labels  within  a speci- 
fied range.  You  can  choose  upper,  lower, 
or  "proper"  case.  The  last  option  capital- 
izes the  first  letter  of  each  word  in  each 
label.  1-2-3  users  who  want  to  take  advan- 
tage of  this  macro  can  find  a complete 
listing,  along  with  a description  of  the 
macro's  operation,  in  the  December  12, 
1989,  installment  of  Spreadsheet  Clinic 
(the  forerunner  of  this  column).  You  may 
also  download  it  from  Library  1 2 of  the 
PC  MagNet  Utilities/Tips  forum. 

HINTS,  TIPS,  QUESTIONS 

Share  your  latest  spreadsheet  discovery 
through  PC  Magazine's  Spreadsheets. 
We’ll  pay  you  $50  for  any  tip  we  prim. 
Please  submit  your  letter  on-disk,  together 
with  a printout.  Mail  your  contribution  to 
Spreadsheets,  PC  Magazine,  One  Park 
Avenue,  New  York.  NY  100 16,  or  upload 
it  to  PC  MagNet  (see  page  10  for  access 
instructions).  We  regret  that  we  are  un- 
able to  acknowledge  submissions  or  an- 
swer letters  individually.  ■ 


Figure  3:  A version  of  QCASE. WK1  that  will  work  from  a Quattro  Pro  macro  library.  This 
macro  changes  the  case  of  cell  labels  to  all  uppercase,  all  lowercase,  or  initial  capitalization. 
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Bundled  with  PhotoStyler 
tor  Windows  30  appli- 
cations; Photoshop  or 
ColorStudio  tor  MAC 
applications 


When  we  introduced  our  lirsl  desktop  Lower  price.  Fester  scanning.  Optional  (516)  547-4355.  Or  call  1-800-52-NIKON 
scanner,  we  set  a standard  by  which  all  12-bit  operation.  Your  choice  ot  GPIB  or  tor  the  nearest  dealer, 
others  are  judged  Now.  with  the  new  SCSI  interfaces.  A complete  selection  ot 
Nikon  LS-35I0AF,  we've  managed  to  set  Him  holders  including  ones  lor  tree-rotation 
an  even  higher  standard  by  bringing  you  a and  strip  lilm.  At  a new,  lower  price.  Nikon, 
better,  faster  35mm  scanner.  For  less.  Our  standards  are  hard  to  beat. 

Better  control.  First  we  improved  color  For  more  inlormation.  write  or  call: 
scanning  capability  The  new  LS-3510AF  Nikon  Electronic  Imaging.  Dept.  B2.  tOt 
otters  you  the  option  ot  either  standard  B-  Cleveland  Avenue.  Bayshore,  NY  1 1 706 . 
bit  or  true  12-bit  scanning  lor  even  greater 
color  resolution. 

Next,  we  added  Autolocus 
which  automatically  pro 
vides  the  sharpest  image  tor 
each  scan  regardless  of  the 
type  ot  mount  used.  The  scan- 
ner also  adapts  to  a 
wider  range  ot  lilm 
processing  variables 
and  " learns " about 
each  manufacturer  s 
lilm  as  it  s tirst  scanned.  Then  it  automati- 
cally corrects  tor  gamma  and  color  balance 
and  stores  all  that  inlormation  in  its  memo- 
ry. A feature  available  only  from  Nikon. 

Faster  scans.  With  the  LS-35I0AF, 
you  can  complete  an  8 .3MB  (2048  x 1365 
pixels)  scan  suitable  lor  lull 
page.  133  line  screen 
reproduction  including 
Autolocus  and  other 
corrections  in  under 
ttOseconds. 


New  SCSI  Interlace. 

A SCSI  interface  is  now 
available  lor  direct  connec- 
tion to  a variety  ot  desktop 
computers  and  workstations. 

Automatic  Operation.  For  high  volume 
scanning  requiring  unattended  operation, 
an  optional  Auto-leeder  is  available.  It  can 
scan  up  to  300  slides  unattended. 


f* £ 6 f €■  Cl  — / £ 

PhotoStyler.  Windows.  Photoshop.  ColorStudio.  Macintosh  are  trademarks  ot  their  respective  companies  ©199 1 Nikon.  Inc 
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PRINTING  ALTERNATE  PAGES 

Most  printers  do  not  have  a built-in  feature 
that  allows  you  to  print  on  both  sides  of  a 
piece  of  paper.  Yet  if  you  need  two-sided 
documents,  it  becomes  tedious  to  print  a 
document  flipping  pages  as  you  go. 
WordPerfect  has  a nice  feature  that  al- 
lows you  to  print  alternate  pages  of  a 
document.  Microsoft  Word  for  Windows 
has  no  such  option,  but  I’ve  created  a 
macro  that  does  the  job. 

To  use  the  PrintAltPages  macro,  shown 
in  Figure  1 , run  it  from  the  Macro  menu, 
from  an  assigned  key  combination  of  your 
choice,  or  from  the  File  menu  as  a stan- 
dard option.  Once  the  macro  is  run,  the 
familiar  Print  File  dialog  pops  up  on  the 
screen.  Enter  your  options  as  you  would 
normally,  with  the  following  exception.  For 
your  beginning  page,  enter  an  odd  num- 
ber to  print  only  odd  numbered  pages  or 
an  even  number  to  print  only  even  num- 
bered pages. 

For  example,  a starting  page  of  1 prints 
odd  numbered  pages  starting  from  1 , while 
a starting  page  of  4 prints  only  even 
numbered  pages  starting  with  page  4. 
Just  print  the  odd  pages  first,  flip  the  paper 
over,  run  the  macro  again  and  print  the 
even  pages. 

The  PrintAltPages  macro  relies  on  a 
built-in  Dialog  Record  in  the  program. 
Using  the  predefined  Dialog  record 
FilePrint  allows  input  of  all  print  op- 
tions. The  trick  to  this  macro  lies  in  modi- 
fying the. From  and. To  fields  to  print 
only  alternate  page  numbers.  This  is  fairly 
easy  with  the  WordBASIC  macro  lan- 
guage, which  allows  you  to  use  the  .From 
and . To  fields  in  a simple  For.. .Next  loop. 

The  Step  2 command  determines 
the  alternate  page  numbers.  The  next 
step,  (pg$  = Str$  (curpage) ) con- 
verts curpage,  the  counter  variable, 
into  a string  form,  which  the  FilePrint  sub- 
routine requires  so  that  it  can  retrieve 
current  values.  The  FilePrint  macro  sub- 
routine performs  the  actual  task  of  send- 
ing the  page  to  the  print  manager.  Note 
that  each  page  is  printed  one  at  a time,  so 


■ PRINTING  ALTERNATE 
PAGES:  Here's  a macro 
that  lets  you  print 
two-sided  documents 
in  WinWord. 

■ POP  UP  THE  TIME  IN 
WINWORD:  This  simple 
five-line  macro  creates 
a clock  you  can  pop-up 
with  a hotkey  or  via  a 
menu. 


a look  at  the  print  manager  may  show  a 
number  of  jobs  queued  for  printing. 
Calvin  R.  Jang 
Vancouver,  British  Columbia 
Canada 


I I T ij  I really  like  the  straightforward 
nature  of  this  convenient  macro; 
MM  other  schemes  I’ve  looked  at  for 
even/odd  printing  have  a fairly  rococo 
look  and  feel  to  them.  One  scheme  went 
to  the  extreme  of  copying  all  odd  pages  to 
a different  document  window  and  all  even 
pages  to  yet  another  document  window 
before  prompting  the  user  to  print  either 
the  odd  pages  document  or  the  even  pages 
document.  With  any  lengthy  document 
you  could  take  a lunch  break  before  print- 
ing was  actually  possible.  Jang’s  macro  is 
refreshing  because  it  avoids  needlessly 
convoluted  code  or  a quirky  approach  and 
sticks  to  the  simple  task  of  printing  every 
other  page.  Printing  one  page  at  a time 
may  be  a little  slower  than  an  entire  string 
of  pages  at  once,  but  the  time  difference  is 
not  much  to  pay  for  something  that  works 
well  using  an  interface  you  already  know 
quite  well. 


Figure  1 : PrintAltPages  lets  you  print  alternating  pages  in  Word  for  Windows. 
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POP  UP  THE  TIME  IN  WINWORD 

In  the  May  14, 1991 , issue  I saw  a Word- 
Perfect macro  for  displaying  the  current 
time.  I was  intrigued  and  found  that  there 
were  instances  when  I needed  such  a 
thing  during  a hard  day  of  writing  in  Word 
for  Windows. 

The  macro  I developed,  Clock  (Figure 
2),displaysadialogboxwithanOKbutton 
as  shown  in  Figure  3.  The  time  is  dis- 
played until  you  either  hit  Enter  or  click  on 
OK  with  the  mouse.  I've  assigned  the 
macro  to  the  Ctrl-Shift-C  key  combination. 
It  can  also  be  assigned  to  your  menu. 
Don't  forget  to  make  sure  this  macro  is 
global  if  you  want  to  use  it  from  all  of  your 
templates. 

Theodore  C.  Moore,  Jr. 

Universal  City,  Texas 

This  macro  is  far  simpler  than  the 
macro  TIME.WPM  that  inspired 
it.  What  can  be  more  efficient  than 
five  lines  of  code  to  accomplish  a com- 
mon useful  task?  The  first  and  last  lines 


MSGBOX  VALUES  FOR  BUTTONS  AND  ICONS 


Buttons 


Icons 


Button 

Value 

Icon 

Value 

OK 

0 

None 

0 

OK,  Cancel 

1 

Stop 

16 

Abort,  Retry.  Ignore 

2 

Question 

32 

Yes.  No.  Cancel 

3 

Attention 

48 

Yes,  No 

4 

Information 

64 

Cancel.  Retry 

5 

Figure  4:  These  values  determine  how  a message  box  created  by  a Winword  macro  will  look. 


COMPLETE  LISTING 


SUb  MAIN 
AS  = Time$ () 

B$  ■ “The  current  time  is 
MsgBox  B$,  "Tick  Tock",0 
End  sub 


Figure  2:  A WinWord  macro  that  creates  a 
clock  in  a message  box. 


Figure  3 : This  pop-up  clock  was 
created  by  a five-line  WinWord 
macro. 


(Sub  MAIN  and  End  Sub)  are  necessary 
for  all  Word  for  Windows  macros.  The 
text  between  these  lines  establishes  the 
action  of  the  macro  and  how  the  time  will 
be  displayed.  AS  = TimeSO  provides  the 
current  time  in  the  format  set  in  your 
WIN. INI  file.  (You  can  change  the  way 
time  is  displayed  in  your  Windows  3.0 
programs  by  changing  the  International 
Date  Format  in  the  Windows  Control 
Panel.)  The  next  line  of  the  macro  dis- 
plays the  text  string  ‘ ‘The  current  time  is” 
and  adds  the  current  time  (+  AS)  called 
up  by  the  previous  line.  The  fourth 
line — MsgBox  BS,  "Tick  Tock”,0 — 
places  the  entire  construction  created  by 
the  previous  two  lines  into  a message  box 
entitled  Tick  Tock.  Of  course,  you  can 
replace  the  title  with  any  of  your  choice. 

The  number  that  ends  a MsgBox 
command  controls  what  buttons  and  icons 
are  displayed  in  the  message  box.  In  this 
case,  the  zero  (0)  provides  only  an  OK 
button.  If  you  want  to  include  the  Atten- 
tion icon  (a  large  exclamation  point  in  a 
yellow  circle  to  the  left 
of  the  message)  with  the 
OK  button,  replace  the  0 
with  48.  The  arguments 
for  other  buttons  and 
icons  are  shown  in  Fig- 
ure 4.  Add  the  value  of 
the  kind  of  button  you 
are  using  to  the  type  of 
icon  you’re  incorporat- 
ing with  it  to  get  the 
message  box  argument. 
For  example,  to  create  a 
message  box  that  in- 
cludes Yes,  No,  and 
Cancel  buttons  as  well 
as  the  Question  icon,  add 
3 and  32  for  the  result  of  35.  The  message 
box  statement  should  look  like  this  one, 
substituting  Test  with  the  title  of  your 
choice: 


MsgBox  A$,  "Tsst" , 35 . 

To  assign  a macro  to  a hotkey,  as  Mr. 
Moore  suggests,  is  not  difficult.  Choose 
Macro,  Assign  To  Key  (Alt-M,  K)  and 
select  Clock  from  the  list.  Hit  the  function 
or  Ctrl  key  combination  you  want  to  as- 
sign to  the  macro.  If  that  key  combination 
has  already  been  assigned  to  another 
macro,  that  macro’s  name  will  appear 
below  the  key  combination  in  the  Key 
box.  Otherwise,  [currently  unassigned] 
appears  below  the  key  combination.  Se- 
lect Assign  (Alt-A)  and  the  hotkey  will 
move  to  the  left-hand  box.  Now,  click  OK 
or  hit  Enter,  and  whenever  you  press  your 
chosen  key  combination,  the  macro  will 
immediately  run. 

To  add  the  macro  to  a pull-down  menu 
is  just  as  easy.  Choose  Macro.  Assign  to 
Menu  (Alt-M,  M)  and  select  the  macro 
from  the  Assign  Macro  Name  list.  Select 
the  menu  you  want  the  macro  to  be  added 
to  from  the  Menu  list.  If  the  name  of  the 
macro  is  exactly  how  you  want  it  to  ap- 
pear on  the  menu,  then  click  OK  or  hit 
Enter.  Otherwise,  type  in  the  name  as  you 
want  it  to  read  on  the  menu  in  the  Menu 
Text  box  before  tapping  Enter  or  select- 
ing OK.  Now  you  can  access  the  macro 
from  a pull-down  menu  as  well  as  with  a 
key  combination  or  from  the  Macro,  Run 
menu. 

TIPS  FROM  WORKING 
WORDSMITHS 

Tell  the  Working  Word  your  latest  word- 
processing discovery;  we’ll  pay  you  $50 
for  any  tip  we  print.  Please  send  your 
contribution  on-disk  along  with  a print- 
out to  The  Working  Word,  PC  Magazine. 
One  Park  Avenue,  New  York,  NY  10016, 
or  upload  it  to  PC  MagNet  (see  page  10 
for  access  instructions).  We  regret  that 
we're  unable  to  acknowledge  submis- 
sions or  answer  letters  individually.  ■ 
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AN  EASY  COMMAND- 
HISTORY  UTILITY 

How  would  you  like  to  be  able  to  find  out 
what  command  you  issued  ten  steps  ago? 
Or  to  recall  old  commands  without  having 
to  retype  them?  The  following  simple 
system  lets  you  do  just  that. 

There  are  four  small  batch  files  in  the 
system:  S.BAT  to  save  (Figure  1 ),  R.BAT 
to  retrieve  (Figure  2),  D.BAT  to  delete 
(Figure  3),  and  E.BAT  to  edit  (Figure  4). 
You  have  to  put  these  batch  files  in  the  di- 
rectory D:\UTIL  and  then  set  the  PATH  in 
your  AUTOEXEC.BAT  file  to  point  to  that 
directory. 

To  save  any  DOS  commands,  all  you 
have  to  do  is  type  S<space>  before  those 
commands.  The  commands  will  be  exe- 
cuted as  normal  DOS  commands.  So  if 
you  type  S TYPE  AUTOEXEC.BAT  | 
MORE  the  command  will  be  saved  into 
the  command  file  D:\UTIL\BUFFER,  and 
then  executed. 

All  the  commands  are  saved  to  the 
BUFFER  file.  To  see  them,  type  R without 
any  parameters.  This  causes  R.BAT  to  try 
to  FIND  some  unlikely-to-occur  strings  in 
BUFFER.  The  /N  and  /V  qualifiers  used 
with  FIND  cause  the  lines  that  do  not 
match  the  search  string  to  be  displayed 
along  with  their  line  numbers.  The  most 
recently  saved  command  will  be  number 
1;  line  numbers  will  increase  for  older 
commands. 

Thus  to  recall  the  tenth  command,  you 
would  type  R 10.  The  entire  BUFFER 
file  is  copied  to  a temporary  file 
(D:\UTIL\TMP.BAT)  that  is  then  edited 
automatically  (with  EDLIN)  so  that  only 
the  tenth  command  is  retained.  Here's 
how  it  works. 

The  statement 


ECHO  %1,  %1, 1C;  2, 1000D; I | EDLIN 

first  causes  line  10 — the  tenth  com- 
mand— to  be  copied  to  the  beginning  of 
TMP.BAT  (each  %1  in  the  statement  is  re- 
placed by  a 1 0),  and  then  deletes  anything 


■ AN  EASY  COMMAND- 
HISTORY  UTILITY: 

Store  and  retrieve  DOS 
commands  with  this  set 
of  four  simple  batch  files. 


from  line  2 on.  Note  that  “1000"  is  just 
some  arbitrary  large  number  used  to  make 
sure  that  only  the  first  line  is  kept  after 
exiting  from  EDLIN.  Now  TMP.BAT  (con- 
taining only  the  selected  command)  will 
be  executed. 

You  use  D.BAT  when  your  command 
file  gets  too  big  or  you  just  want  to  delete 
some  commands  you  don't  need  any  more. 
As  the  batch  file  is  written,  if  you  type  D 
without  any  parameter,  you  invoke  ED- 
LIN, which  deletes  all  commands  from 
line  21  on  by  default,  saving  the  first  20 
commands.  You  can,  of  course,  change 
this.  If,  for  instance,  you  want  30  com- 
mands to  be  saved,  simply  change  21  to 
31  in  the  following  line 

ECHO  21,  lOOD.'E  I EDLIN 

d:\util\buffer 

When  you  want  to  delete  a specific  com- 
mand. type  R first  to  determine  its  line 
number,  then  type  D x where  xis  the  line 


number  of  the  command. 

The  > NUL  in  all  ECHO  ...  | 

EDLIN  . . . statements  suppresses  the 
display  of  the  EDLIN  command  line  con- 
tents. 

The  last  batch  file.  E.BAT,  allows  you 
to  edit  the  most  recent  command  you've 
saved  or  recalled  before  executing  it.  again 
using  EDLIN.  Type  E from  DOS,  enter  1 to 
display  the  command  and  after  modifying 
it,  type  E to  exit  EDLIN.  The  new  com- 
mand will  be  executed. 

The  advantage  of  this  system  is  that  it 
is  simple  to  create  and  maintain.  It  re- 
quires no  fancy  programming  languages 
or  utilities  other  than  EDLIN,  which  comes 
with  DOS. 

Aaron  Ho 

Ontario,  Canada 

jT  .J  This  set  of  four  simple  batch  files 
Jr  manages  to  duplicate  many  of  the 
'i.wMit  functions  found  in  the  popular 
command-history  recall  utilities  like  CED, 
DOSEDIT,  or  DOS  5.0's  DOSKEY.  In  a 
sense,  it’s  more  selective:  it  saves  only  the 
commands  you  tell  it  to  save.  It  isn’t  a 
RAM-gobbling  TSR.  and  the  history  list 
survives  even  when  you  shut  off  the  com- 
puter. Note  that  you  must  either  keep  all 
of  the  batch  files  in  the  directory  D:\UTIL 
or  edit  them  to  reflect  the  directory  you 
put  them  in. 

There’s  one  major  problem  with  the 


Figure  1 : S.BAT  saves  and  executes  any  command  line  you  pass  to  it. 
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script  to  use  with  EDLIN: 


COMPLETE  LISTING 


echo  orr 

REM  R.  BAT 

REM  If  you  do  not  us«  a replaceable  parameter,  then 
REM  all  the  commands  in  the  contend  buffer  file  will 
REM  6a  displayed.  Notice  that  there  will  be  a number 
REM  displayed  next  to  each  command.  To  invoke  the 
rem  command  number  10,  just  type  aR  10”  from  DOS. 

REM 

IF  -11-  — -•  FIND  /N  /V  •***•  d:\util\buffer 
IF  "%1”  «■  ""  GOTO  end 

COPY  di\util\buffer  d:\util\tmp.bat  > NOL 

ECHO  %1, tl,lCf 2,1000D;S  | EDLIN  d:\util\tinp.bat  > NOL 

d*\util\tmp 

send 


Figure  2:  R.BAT  recalls  the  list  of  saved  commands  and  lets  you  reexecute  any  one  you  want 
without  having  to  retype  it. 


COMPLETE  LISTING 


ECHO  OFF 

REM  D .BAT 

REM  If  you  want  to  delete  a particular  command, 

REM  Anter  the  command  number  as  a replaceable 
REM  parameter.  If  you  do  not  have  a replacable 
REM  parameter,  then  if  you  have  over  20  commands 
rem  in  the  command  buffer,  only  the  20  most-recent 
rem  ones  will  be  kept. 

REM 

IF  ”%1”  — GOTO  purge 

ECHO  %1,%1D)E  I EDLIN  d:\util\buffer  > NUL 

GOTO  end 

spurge 

ECHO  21, 1000D;B  I EDLIN  ds \util\buf fer  > NUL 
send 

d:\util\r 


Figure  3:  D.BAT  deletes  any  individual  command  you've  saved,  or  purges  all  but  the  20 
most  recent  commands. 


COMPLETE  LISTING 


ECHO  OFF 

REM  I. BAT 

REM  Typ.  -E”  from  dob  to  adlti 

REM  1.  the  noat  recent  command  that  you 

REM  ' have  saved  ueing  *8  " from  DOS 

REM  2.  any  coeaaand  that  you  have  recalled 

REM  by  using  -R  #*  from  DOS. 

REM  Remember  that  you  ere  in  KDLXH.  After  you 
REM  are  done  with  editing,  type  "E"  end  your 
REM  edited  command  will  be  executed. 

REM 

EDLIN  di\utll\tmp.bat 

copt  di\utll\tmp.bet-tdi\util\buffer  d:\util\tmpl.bat  > nul 

TYPE  d:\util\tmpl.bat  > d:\util\buffer 

di\util\tmp 


Figure  4:  Run  E.BAT  to  edit  the  most  recently  saved  command. 


system  as  submitted.  Contrary  to  the  au- 
thor’s example, 

S TYPE  AUTOEXEC.BAT  | MORE 

you  can’t  use  redirection  symbols  in 
commands  to  be  recalled.  Neither  the 


redirection  symbol  nor  the  file  or  device 
to  which  it  refers  will  be  saved.  In  the  case 
above,  the  saved  command  will  be  simply 
TYPE  AUTOEXEC. BAT. However, since 
we’re  already  using  EDLIN,  we  can  use  it 
to  solve  this  problem  as  well. 

The  following  file,  EDFIX.SCR,  is  a 


lRt*'Z< 

1R!*Z| 

1R) *Z> 

B 

The  file  contains  commands  to  perform 
three  search-and-replace  operations.  They 
replace  the  left  curly  bracket  ({ ) with  the 
input  redirection  symbol  (<),  the  right 
curly  bracket  ( ))  with  the  output  redirec- 
tion symbol  (>),  and  the  exclamation 
point  (!)  with  the  pipe  symbol  (I).  Note 
that  the  AZ  characters  in  the  script  indi- 
cate a Ctrl-Z.  If  you’re  willing  to  give  up 
using  the  command-recall  system  with 
the  rare  files  or  commands  that  contain 
one  of  the  three  symbols ) , ) , or ! , you  can 
use  the  modified  S.BAT.  For  example, 
the  command 

S MORE  { NUL  < DATE  > TEMP . BAT 

will  actually  store  and  execute  the  line 

MORE  < NUL  | DATE  > TEMP.BAT. 

When  using  R.BAT,  be  very  careful  to 
specify  an  existing  line.  If  you  have  10 
lines  saved  and  you  enter  the  command  R 
1 1 , you’ll  effectively  hang  your  system. 
EDLIN  naturally  rejects  the  nonexistent 
line  number,  but  in  doing  so  it  also  rejects 
the  rest  of  the  redirected  command  line, 
including  the  command  to  exit.  You  can ’t 
type  the  Exit  command  yourself,  because 
EDLIN’s  input  has  been  redirected.  The 
only  solution  is  to  reboot. 

There  is  a hidden  advantage  to  using 
this  set  of  batch  files  to  execute  com- 
mands. You  can  include  environment 
strings  in  the  commands  you  save  with 
S.BAT.  For  example,  S ECHO  %PATH% 
will  echo  your  current  path  to  the  screen. 
If  you  just  typed  ECHO  %PATH%  at  the 
DOS  prompt,  DOS  would  simply  echo 
the  string  %PATH%. 

SHARE  YOUR  SECRETS 

Reveal  your  latest  DOS  and  systems  dis- 
coveries through  User-to-User,  we’ll  pay 
you  $50  for  any  submissions  we  print. 
Please  submit  your  letter  on-disk  together 
with  a printout.  Mail  your  contribution  to 
User-to-User,  PC  Magazine,  One  Park 
Avenue,  New  York,  NY  10016,  or  upload 
it  to  PC  MagNet  (see  page  1 0 for  access 
instructions).  We  regret  that  we’re  un- 
able to  acknowledge  submissions  or 
answer  letters  individually.  ■ 
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HOW  TO  USE  TPWIN’S 
WVSPRINTF  FUNCTION 

The  Turbo  Pascal  WriteLn  procedure  lets 
you  print  multiple  variables  of  any  print- 
able type  to  the  screen  with  a single  state- 
ment. It  handles  all  the  numeric  conver- 
sions and  formatting  for  you.  Alas,  you 
can’t  use  WriteLn  in  any  but  the  simplest 
Turbo  Pascal  for  Windows  programs.  For 
example,  if  you  want  to  display  mixed 
character  and  numeric  data  in  a dialog 
box,  you  have  to  first  convert  the  data  into 
one  large  null-terminated  character  string. 
This  could  require  much  use  of  the  Str 
function  (to  convert  numbers  to  strings) 
and  the  new  StrCat  function,  which  con- 
catenates null-terminated  strings. 

Fortunately,  TPWin’s  WinProcs  unit 
provides  access  to  the  wvsprintf  function, 
a Windows  function  found  in  the  USER 
DLL.  Wvsprintf  takes  a format  string  and 
a list  of  variables  and  merges  them  into  a 
formatted  text  string  that  has  the  variables 
inserted  in  it.  Unfortunately,  the  manual 
and  on-line  help  both  show  the  wrong 
type  for  the  third  parameter.  From  the 
manual,  you’d  think  that  the  syntax  was 


wvsprintf (Output,  Format,  Arglist  : 
PChar)  : Integer; 


In  fact,  the  ArgList  parameter  is  not  a 
PChar;  rather,  it’s  an  untyped  pointer 
that’s  expected  to  point  toa  series  of  word 
or  Longlnt-sized  variables. 

The  Format  parameter  is  a null-termi- 
nated string  containing  text  and  format 
control  codes,  and  Output  is  the  buffer 
that  receives  the  formatted  string.  The 

wvsprintf  function  returns  the  number  of 
characters  in  the  formatted  output  if  suc- 
cessful, or  a number  smaller  than  the 
length  of  Format  if  not. 

Also  missing  from  the  TPWin  docu- 
mentation is  a list  of  the  format  control 
codes  used  in  the  Format  string.  Figure  1 
shows  the  syntax  for  a format  control 
code.  Each  begins  with  a percent  sign  and 
ends  with  a one-  or  two-letter  code.  Op- 
tional characters  specify  field  width,  jus- 


■  HOW  TO  USE  TPWIN’S 
WVSPRINTF  FUNCTION: 
Turbo  Pascal  for 
Windows  gives  you  the 
wvsprintf  function, 
but  doesn’t  tell  you 
how  to  use  it. 


tification.  and  other  formatting  details. 
The  wvsprintf  function  goes  through  the 
Format  string  from  left  to  right  and  pulls 
either  a word  or  a double  word  (Longlnt) 
from  the  argument  list  for  each  format 
control  code. 

The  TPWin  program  in  Figure  2 dem- 
onstrates how  wvsprintf  works.  In  a pro- 
gram this  simple,  you  actually  could  use 
WriteLn  instead,  but  wvsprintf  still  has 
its  virtues.  The  program  starts  by  defining 
a data  record  that  holds  three  words  (with 
a variant  that  holds  a single  Longlnt). 


Next,  it  gains  access  to  an  undocumented 
function  of  the  Windows  KERNEL  DLL 
with  a simple  External  declaration.  When 
you  pass  the  handle  of  a DLL  to  the 
function  GetHeapSpaces.  it  returns  a 
Longlnt  containing  the  number  of  bytes 
allocated  to  that  DLL's  local  heap  and  the 
number  of  bytes  free  in  its  local  heap. 

The  first  line  of  code  after  the  Label 
BEGIN  loads  the  Longlnt  field  of  the  data 
record  with  the  heap  space  information 
from  the  GDI  DLL  (note  that  the  function 
GetModuleHandle  is  defined  in  the  Win- 
Procs unit).  Next  it  calculates  what  per- 
cent of  the  heap  space  is  free  and  stores 
that  information  in  the  data  record’s  Pet 
field.  The  call  to  wvsprintf  uses  the  data 
record  as  its  ArgList  parameter.  Each  of 
the  %u  control  codes  in  the  format  string 
is  replaced  by  one  word  from  the  record. 
Since  the  % sign  normally  indicates  a 
format  control,  you  have  to  use  a pair  of 
them  (%%)  to  insert  an  actual  percent 
sign.  After  this  call,  the  DatStr  parameter 
contains  the  formatted  string,  and  the  next 


TURBO  PASCAL  FOR  WINDOWS 
FORMAT  CONTROL  CODES 


Format  control  syntax:  % [-]  [#]  [0]  [xxx]  z 

Code 

Action 

% 

(Required) 

Begins  a format  specifier 

(Optional) 

Left-justify  the  output  (the  default  is  right) 

# 

(Optional) 

Print  hex  numbers  with  the  Ox  prefix 

0 

(Optional) 

Pad  with  Os  (the  default  is  a space) 

XXX 

(Optional) 

Field  width  (the  default  is  all  characters  in  the  field) 

z 

(Required) 

Type  of  string — one  of  the  following: 

s 

String — a PChar 

c 

Character 

dori 

Integer 

Id  or  li 

Longlnt 

u 

Unsigned  (word) 

lu 

Unsigned  Longlnt 

X 

Hexadecimal  word 

X 

Hexadecimal  word,  uppercase 

lx 

Hexadecimal  Longlnt 

IX 

Hexadecimal  Longlnt.  uppercase 

Figure  1 : These  format  control  codes  are  not  included  in  the  TPWin  documentation. 
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Computers,  FCC 
Class  A,  Class  B, 
and  You  — 
or  When  is  it 
better  to  get  a 
B than  an  A? 


You  need  to  know  the  difference 
between  computers  that  meet  the 
FCC  class  B radio  frequency  emis- 
sions standards  and  those  that  meet 
only  the  Class  A standards. 
Computers  emit  radio  signals  in  their 
operation.  Because  these  signals 
may  cause  interference  to  radio  and 
television  reception,  the  marketing 
and  the  use  of  computers  is  regulat- 
ed by  the  Federal  Communications 
Commission.  Under  federal  rales, 
computer  users  are  responsible  for 
remedying  interference,  including 
interference  in  neighboring  homes. 
Computers  certified  by  the  FCC  as 
meeting  the  Class  B standard  are 
less  likely  to  cause  interference  to 
radio  and  TV  reception  than  those 
that  have  been  verified  by  the  man- 
ufacturer or  importer  to  the  Class  A 
standards.  Only  Class  B certified 
computers  may  be  advertised,  sold, 
or  leased  for  use  in  residences.  A 
similar  regulatory  program  applies  in 
Canada. 

Buyers  seeking  computers  for  use  in 
homes  (including  offices  at  home) 
should  shop  for  computers  and 
peripherals  which  have  been  Class  B 
certified.  These  devices  carry  a label 
with  an  FCC  ID  number.  Both  new 
and  used  Class  A verified  devices 
may  be  sold  only  for  use  in  com- 
mercial and  industrial  locations. 
Signals  from  computers  are  more 
likely  to  be  masked  by  electrical 
noise  from  other  equipment  in  such 
an  environment.  These  areas  are 
also  likely  to  have  fewer  radios  and 
TVs.  Accordingly,  equipment  mar- 
keted only  for  use  in  these  locations 
may  meet  the  less  rigorous  Class  A 
standard.  Class  B certified  equip- 
ment may  be  marketed  for  use  in 
residences  as  well  as  commercial 
and  industrial  locations. 

As  you  shop  for  a computer  for  use 
in  your  home,  look  for  the  FCC  clas- 
sification in  the  specifications  or  ask 
your  vendor  to  recommend  only  ma- 
chines that  have  been  certified  to  the 
Class  B limits.  TV  viewers  and  radio 
listeners  in  your  home  and  in  neigh- 
boring homes  will  be  glad  you  did. 


Figure  2:  WVSP.PAS  demonstrates  various  uses  of  the  Windows  function  wvsprintf. 


line  writes  it  to  the  screen. 

The  program  repeats  this  process  for 
the  USER  DLL,  except  that  this  time  it 
displays  the  total  bytes  and  free  bytes  of 
heap  as  hexadecimal  numbers.  The 
smaller  of  the  two  percentages  displayed 
is  the  number  Windows  lists  as  ‘‘Free 
System  Resources”  when  you  click  on 
the  Program  Manager’s  Help  menu  item 
and  select  About.  Try  it!  Run  the  pro- 
gram. then  immediately  bring  up  the 
Program  Manager's  Help  About  box. 

It’s  possible  to  “jump"  into  the  data 
stream  at  any  point;  however,  the  argu- 
ments in  the  list  must  be  in  the  same  order 
as  the  corresponding  format  controls.  The 
next  two  lines  format  just  the  Pet  field  of 
the  data  record.  It’s  also  possible  to  view 
the  same  data  in  different  ways  by  using 
different  format  controls.  The  remaining 
three  calls  to  wvsprintf  format  the  PChar 
variable  PC  as  a text  string,  as  a hex 
Longlnt,  and  as  two  hex  words. 
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Do  try  out  wvsprintf  in  a simple  pro- 
gram, like  the  example  here.  The  alterna- 
tive is  to  build  your  formatted  string  one 
piece  at  a time,  using  Str  to  convert 
numbers  to  strings  and  StrCat  to  “glue” 
the  pieces  together.  The  first  wvsprintf 
line  in  the  sample  program  would  require 
three  calls  to  Str  and  five  to  StrCat;  all  are 
replaced  by  a single  call  to  wvsprintf. 

— Neil  J.  Rubenking 

SPEAK  YOUR  LANGUAGE 

Share  your  knowledge  of  BASIC,  C, 
Pascal  and  assembly  with  Languages 
readers;  we’ll  pay  you  $50  for  any  tips  we 
print.  Please  send  a disk  along  with  a 
printout.  Mail  your  contribution  to 
Languages,  PC  Magazine,  One  Park 
Avenue,  New  York,  NY  100 16,  or  upload 
it  to  PC  MagNet  (see  page  10  for  access 
instructions).  We  regret  that  we  are  un- 
able to  acknowledge  submissions  or  an- 
swer letters  individually.  ■ 
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MAKING  FILES  FIT 

Is  there  any  way  to  copy  a file  larger  than 
360K  to  a 360K  disk  so  it  can  be  trans- 
ported to  the  hard  disk  of  another  PC? 
Gilbert  Sunshine 
Jersey  City,  New  Jersey 

I T" i_1  There  sure  is.  If  you  don’t  mind 
^ fj  the  file  being  split  up  among  sev- 
'.«kiil  eral  360K  disks,  you  can  use 
DOS’s  BACKUP  command.  For  example, 
if  the  file  is  stored  in  the  \DOC  directory 
of  drive  C:,  is  named  BUDGET.DOC, 
and  you’re  using  drive  A:  to  do  the  copy- 
ing, then  type 

BACKUP  C:\DOC\BDDGET.DOC  A: 

BACKUP  copies  the  file  to  drive  A:, 
prompting  you  to  insert  more  disks.  You 
can  reassemble  the  file  in  theNDOC  direc- 
tory of  the  destination  PC  by  placing  the 
first  of  the  disks  (be  sure  to  number  them 
in  the  order  they  were  inserted  for 
BACKUP)  in  drive  A:  and  typing 

RESTORE  A:  C:\DOC\BODGET.DOC 

If  the  destination  PC  doesn’t  contain  a 
NDOC  directory,  RESTORE  will  create 
one  for  you  so  that  it  can  restore  the  file  to 
the  same  directory  it  came  from.  RE- 
STORE will  prompt  you  to  reinsert  the 
disks  in  the  same  order  they  were  inserted 
for  the  BACKUP  command.  One  pos- 
sible glitch  you  should  be  aware  of  is  that 
if  the  PC  you’re  transporting  the  disk  to 
runs  a different  version  of  DOS  than  the 
PC  the  file  came  from,  RESTORE  may 
not  work.  One  way  to  ensure  that  it  will  is 
to  restore  the  file  on  a PC  running  DOS 
5.0.  The  DOS  5.0  RESTORE  command 
was  updated  to  work  with  files  created 
with  all  previous  versions  of  BACKUP. 

Another  way  to  go  about  it  is  to  use 
Bob  Flanders  and  Michael  Holmes’ 
SLICE  utility  published  in  PC  Maga- 
zine’s May  16,  1989,  Utilities  column. 
SLICE  will  slice  a large  file  into  blocks 
that  can  fit  on  any  size  disk  and  will  copy 
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■ MAKING  FILES  FIT:  How 
you  can  fit  files  larger 
than  360K  on  low-density 
floppy  disks. 

■ USING  UPPER  MEMORY: 
How  to  put  the  memory 
addresses  between  640K 
and  1MB  to  use. 

■ TURN  NUMLOCK  OFF  AT 
BOOT-UP:  Two  ways  to 
turn  NumLock  off  from 
your  AUTOEXEC.BAT  file. 


the  blocks  to  as  many  as  99  floppies. 
When  it  does,  it  also  creates  a utility 
called  SPLICE  on  the  first  floppy  that 
reassembles  the  file  at  the  destination. 

If  it’s  important  to  keep  it  to  just  one 
floppy  disk,  you’ll  need  a file  compres- 
sion utility  such  as  PKZIP  from  PKWARE 
of  Glendale,  Wisconsin.  PKZIP  is  a share- 
ware program  that  uses  a variety  of  data 
compression  techniques  to  compress 
files — sometimes  to  20  percent  or  less  of 
their  original  size.  A companion  pro- 
gram. PKUNZIP,  restores  a compressed 
file  to  its  original  form.  PKZIP  also  does 
other  things,  including  allowing  you  to 
roll  several  files  into  a single  compressed 
file  and,  if  you  wish,  password-encrypt 
them.  You  can  obtain  PKZIP  by  contact- 
ing PKWARE,  7545  N.  Port  Washington 
Rd..  Glendale.  W1  53217.  or  by  down- 
loading it  from  the  ASP  Utils  library 
(LIB  14)  of  PC  MagNet. 

USING  UPPER  MEMORY 

Is  there  any  way  to  use  the  region  of 
memory  between  640K  and  1 MB  on  a 386 
PC  without  using  a 386  memory  man- 
ager? Can  I utilize  this  address  space  by 
using  an  expanded  memory  board? 

C.  Alan  Price 

Houston,  Texas 


The  expanse  of  memory  from 
640K  to  1 MB,  termed  the  upper 
memory  area  (UMA),  is  normally 
reserved  for  hardware  use.  For  example, 
the  video  buffer  (the  region  of  memory 
where  the  data  that  determines  what  is 
displayed  on  the  screen  is  stored)  is  lo- 
cated there.  So  is  the  ROM  BIOS,  and  so 
are  the  ROMs  used  by  other  adapters  in 
your  system  such  as  video  adapters  and 
hard  disk  controllers.  Expanded  memory 
boards  usually  locate  their  page  frames 
there  (the  area  of  memory  that  EMS  pages 
are  mapped  into),  so  expanded  memory 
does,  in  a sense,  allow  you  to  make  use  of 
the  UMA,  if  only  indirectly.  Normally, 
regions  of  the  UMA  that  are  not  popu- 
lated by  adapter  ROM  or  other  upper 
memory  entities  are  dead  space  that  can’t 
be  used  for  anything.  There’s  no  RAM 
there,  so  DOS  can’t  use  it.  It’s  simply 
empty  address  space,  and  it’s  of  no  prac- 
tical use  until  it’s  filled. 

Enter  the  386  memory  manager.  One 
role  that  the  386  memory  manager  plays 
is  that  of  a UMB  (upper  memory  block) 
provider.  UMBs  are  pockets  of  usable 
RAM  created  in  unused  areas  of  upper 
memory.  A 386  memory  manager  con- 
verts empty  address  spaces  into  usable 
RAM  by  backfilling  them  with  memory 
from  above  the  I MB  mark.  Backfilling  is 
accomplished  by  switching  the  PC  to 
protected  mode,  in  which  the  memory 
manager  can  access  up  to  4 gigabytes  of 
RAM,  and  running  DOS  in  a Virtual-86 
mode  session  that,  to  application  pro- 
grams, appears  no  different  from  the  real 
mode  that  DOS  programs  normally  run 
in.  The  advantage  to  running  in  Virtual- 
86  mode  is  that  memory  addresses  below 
I MB  can  be  transparently  mapped  to 
addresses  above  1 MB,  using  a feature  of 
the  386  called  paging  (for  a fuller  discus- 
sion of  paging  and  how  it  is  used  to  create 
UMBs,  refer  to  the  January  16,  1990, 
Tutor  column). 

Say,  forexample,  that  the  386  memory 
manager  determines  that  the  region  of 
memory  from  segment  COOOh  to  CFFFh 
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is  currently  unused.  It  sets  up  the  386  page 
tables  so  that  any  memory  access  directed 
to  a location  in  that  region  is  rerouted  to 
an  address  in  extended  memory.  Then  it 
treats  the  region  from  COOOh  to  CFFFh  as 
normal  RAM  and  allows  DOS  to  do  like- 
wise. When  a program  reads  or  writes  a 
byte  of  memory  in  this  region,  the  386 
actually  reads  or  writes  the  location  in 
extended  memory  that  corresponds  to  the 
memory  address.  The  application  pro- 
gram is  none  the  wiser,  thinking  that  it 
accessed  data  stored  between  640K  and 
1MB.  The  primary  use  for  UMBs  is  to 
store  TSRs  and  device  drivers,  where 
they  won’t  take  away  memory  from  ap- 
plication programs  running  in  the  lower 
640K. 

386  memory  managers  do  other  things, 
too.  In  addition  to  setting  up  UMBs,  they 
typically  put  on  the  cloak  of  an  expanded 
memory  manager  (EMM)  and  provide 
expanded  memory  to  programs  that  use  it. 
Just  as  they  do  when  they  substitute  ex- 
tended memory  for  upper  memory,  they 
store  data  written  to  expanded  memory  in 
extended  memory.  In  effect,  they  convert 
extended  memory  to  expanded  memory, 
allowing  users  whose  systems  are 
equipped  only  with  extended  memory  to 
adapt  the  makeup  of  their  PCs  to  suit  the 
type  of  application  program  being  run. 

Do  you  have  to  have  a 386  memory 
managerto  put  upper  memory  to  work?  In 
general,  yes.  But  you  can  buy  a 386 
memory  manager  for  a fraction  of  the  cost 
of  an  expanded  memory  board.  Two  of 
the  more  popular  memory  managers  are 
386MAX  from  Qualitas  and  QEMM-386 
from  Quarterdeck  Office  Systems,  both 
of  which  we’ve  mentioned  in  this  column 
many  times  in  the  past. 

The  big  news,  however,  is  that  when 
you  upgrade  to  DOS  5.0,  you  get  a 386 
memory  manager  for  free.  It’s  called 
EMM386.EXE,  and  it  does  much  of  what 
386MAX  and  QEMM-386  do  (although 
386MAX  and  QEMM-386  will  do  some 
things  EMM386.EXE  won’t,  such  as 
swapping  fast  32-bit  RAM  for  slow  8-bit 
ROM).  With  EMM386.EXE  installed, 
you  can  use  DOS  5.0’s  LOADHIGH  and 
DEVICEHIGH  commands  to  load  TSRs 
and  device  drivers  into  upper  memory,  as 
described  in  the  September  24, 1991,  Tutor 
column. 

Soon  we’ll  see  application  programs 


that  can  also  use  upper  memory  to  relieve 
RAM  cram  in  the  lower  640K.  Veteran 
DOS  users  will  agree  that  such  relief 
won’t  come  a moment  too  soon. 

TURN  NUMLOCK  OFF  AT 
BOOT-UP 

I use  an  IBM  Model  50Z  that  boots  up  with 
NumLock  on.  I'd  like  to  find  a way  to  turn 
it  off  from  my  AUTOEXEC.BAT  file.  Can 
you  suggest  a means  for  doing  so? 
Charles  J.  Hervey 
Norwalk,  Connecticut 

That's  an  easy  one.  If  you  have 
access  to  PC  MagNet,  you  can 
download  a copy  of  TOGGLE 
.COM,  which  was  published  in  the  May 
31,  1988,  Utilities  column.  TOGGLE 
allows  you  to  toggle  NumLock,  CapsLock. 
and  ScrollLock  on  or  off  from  the  com- 
mand line  or  inside  a batch  file.  To  turn 
N umLock  off,  all  you  have  to  do  is  add  the 
command 

TOGGLE  -N 


NUMLOCK. SCR 


A 0100 
OLD 

MOV  SI, 0081 
MOV  AX, 0040 
■MOV  ES , AX 
LODSB 
CMP  AL, 20 
0109 
AL,0D 
0127 
AL,2B 
01  Id 


eIsI 


JZ 

CMP 


CMP 

juz 

ES: 

OR  BYTE  PTR  [00 17], 20 


RET 

CMP 

JNZ 

ES: 

AND 

RET 


AL,  2D 
0127 


BYTE  PTR  [0017], DF 


N NUMLOCK.COM 
RCX 
28 


Figure  1 : When  executed  within  DEBUG, 
this  script  creates  NUMLOCK.COM,  a utility 
that  toggles  NumLock  on  and  off. 


to  your  AUTOEXEC.BAT  file. 

As  an  alternative,  you  can  create  a 
short  utility  to  toggle  NumLock  on  or  off 
with  the  DEBUG  script  in  Figure  1 . When 
executed  inside  DEBUG,  this  series  of 
instructions  creates  NUMLOCK.COM. 
With  NUMLOCK.COM  in  hand,  typing 

NOMLOCK  + 

turns  NumLock  on,  while  the  command 

NUMLOCK  - 

turns  NumLock  off.  It  works  by  setting  or 
clearing  bit  5 of  the  byte  at  0040:0017, 
which,  among  other  things,  controls  the 
current  settings  of  CapsLock,  NumLock, 
and  ScrollLock.  If  bit  5 is  1,  then  Num- 
Lock is  enabled;  if  it’s  0,  then  NumLock 
is  disabled.  You  can  enable  and  disable 
CapsLock  and  ScrollLock  by  manipulat- 
ing bits  6 and  4,  respectively.  The  other 
bits  in  this  byte  indicate  whether  the  Alt, 
Ctrl,  and  Shift  keys  are  currently  depressed 
(for  example,  if  the  Left  Shift  key  is  held 
down,  bit  2 is  set  to  1)  and  whether  insert 
mode  is  enabled  or  disabled.  The  key- 
board BIOS  treats  the  Ins  key  just  as  it 
does  the  three  Lock  keys,  toggling  a bit  in 
the  BIOS  data  area  each  time  Ins  is  pressed. 
Most  programs,  however,  ignore  this  bit, 
opting  instead  to  process  presses  of  the 
Ins  key  themselves. 


One  thing  to  be  aware  of  when  you 
use  either  TOGGLE  or  NUMLOCK  is 
that  on  most  PCs,  the  keyboard  LED  that 
indicates  the  state  of  NumLock  will 
toggle,  too.  That’s  because  the  PC  BIOS 
periodically  checks  the  Lock  states  as 
recorded  in  the  byte  at  0040:0017  and 
ensures  that  the  indicator  light  stays  in 
sync.  However,  some  third-party  BIOSes 
don’t  do  this,  and  therefore  permit  Num- 
Lock and  the  NumLock  indicator  light  to 
get  out  of  phase  with  each  other.  The 
problem  is  compounded  if  you  add  a 
third-party  keyboard  to  your  PC  that  the 
BIOS  wasn’t  designed  to  work  with.  In 
this  case,  the  BIOS  may  attempt  to  toggle 
the  indicator  light  but  fail  because  the 
commands  it  outputs  to  the  keyboard  are 
not  what  the  keyboard  expects.  Fortu- 
nately, this  problem  will  only  manifest 
itself  on  a small  minority  of  systems. 

ASK  THE  TUTOR 

The  Tutor  solves  practical  problems  and 
explains  techniques  for  using  your  hard- 
ware and  software  more  productively. 
Questions  about  DOS  and  systems  in 
general  are  answered  here.  Write  to  Tutor, 
PC  Magazine,  One  Park  Avenue,  New 
York, NY  100 16.  or  upload  your  submis- 
sion to  PC  MagNet  (see  page  10  for 
instructions).  We  regret  that  we  can’t 
acknowledge  submissions  or  answer 
questions  individually.  ■ 
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Make  PC  Magazine  Come  Alive! 


Join  PC  MagNet  and 
have  instant  access  to 
PC  Magazine’s  programs 
and  product  reviews. 

PC  MagNet  is  PC  Magazine’s  on-line 
information  service,  which  is  administered 
by  CompuServe.  A PC  MagNet  account 
gives  you: 

• Access  to  all  of  PC  Magazine’s 
utilities  and  programs 

• The  latest  PC  Labs  Benchmark  tests 

• New  versions  of  PC  Magazine  's  utilities 

• A way  to  talk  directly  with 

PC  Magazine  editors  and  columnists 

• On-line  support  for  our  programs 
in  the  forums 

• Direct  entry  to  the  Computer  Library 
family  of  databases 

• A downloadable-index  to 
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One  call  gets  you  started! 

Sign  up  on-line  at  no  additional  charge. 

1.  To  subscribe,  set  your  communications  software  for 
either  300. 1,200  or  2.400  bps,  7 data  bits,  even  parity, 
1 stop  bit.  and  full  duplex.  To  find  the  number 
nearest  your  dialing  exchange,  dial  (800)  FIND  CIS 
(346-3247).  When  the  modem  connects,  press  <Enter>. 
At  the  HOST  NAME  prompt,  enter  PHONES.  Follow 
the  menus  and  note  the  number  closest  to  you.  After 
you  have  found  the  phone  number,  hang  up  and 
dial  using  the  number  you  just  found. 

2.  When  you  receive  a CONNECT  or  CARRIER 
DETECTED  message,  enter  Ctrl-C 

3.  At  the  HOST  NAME  prompt,  enter  CIS 

4.  At  the  USER  ID  prompt,  enter  177000,5000. 

5.  At  the  PASSWORD  prompt,  enter  PCMAGNET. 

6.  At  the  Enter  agreement  number  prompt, 
enter  Z10D9000. 

7.  Register  your  name  and  enter  your  VISA, 
MasterCard,  or  American  Express  account  number. 
You  may  choose  to  have  your  company  billed 
directly  by  choosing  Business  Account  Invoicing.  For 
more  information  about  Business  Account  Invoicing, 
call  (800)  848-8199. 

8.  Your  personal  User  ID  number  and  Password  will 
be  displayed  at  the  end  of  the  subscription  process. 
Please  record  them  in  a secure  place. 

9 A new  password  will  arrive  in  the  mail  within  10 
days  to  confirm  your  subscription. 


There  are  no  connect  charges  for  PC  MagNet  during  the 
subscription  process.  PC  MagNet  costs  SI 2.80  an  hour 
for  1,200/2,400-bps  service  and  $6.30  for  300-bps,  via 
MasterCard,  VISA,  or  American  Express.  For  assistance 
regarding  passwords,  membership,  billing  or  payment 
terms,  call  Customer  Assistance  at  (800)  848-8990; 
outside  the  United  States,  call  (614)  457-8650.  There  are 
no  upfront  subscription  fees,  or  monthly  charges.  You 
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V.32  Smorgasbord 

UDS  offers  more  choices, 
more  features  than  any  other 
modem  builder 


UDS,  acknowledged  by  leading  trade 
magazines  and  independent  research 
organizations  as  the  world’s  premier  sup- 
plier of  V.32  modems,  offers  more  varia- 
tions on  the  V.32  theme  than  any  other 
manufacturer. 

Beyond  basic  V.32  conformity  lies  a myriad 
of  features  and  options.  Among  the  user 
options  available  are: 

PACKAGING — Board-level  IBM  plug- 
ins, standalone  packages  or  central  site 
rack-mountable  cards. 

THROUGHPUT-  Selected  models  offer 
MNP*  levels  4 and  5 for  error  control  and 
data  compression;  others,  in  compliance 
with  CCITT  V.42  bis , offer  MNP  or  LAP-M 
compression  throughput  rates  up  to 
38,400  bps. 

CONNECTIVITY — Sync-Up™  board- 
level  versions  of  V.32s  are  available  for 
various  combinations  of  BSC,  SNA  and 
OS/2  host-to-remote  communication  for 
EDI,  X.25,  BSC,  SNA  and  LU6.2 
applications. 


PC  APPLICATIONS- V.32s  are 
available  in  the  FasTalk®  configura- 
tion, designed  especially  for  PC  use. 

INTERNATIONAL  ACCEPT- 
ABILITY — Several  versions  of  the 
UDS  V.32  have  already  been  quali- 
fied to  non-U.S.  operating  standards, 
assuring  their  acceptability  in  multi- 
national networks. 

For  a look  at  the  whole  menu, 
contact  UDS  at  800/451-2369  (in 
Alabama,  205/430-8000);  FAX 


MOTOROLA 


CIRCLE  367  ON  READER  SERVICE  CARD 


by 

Frank  J.  Derfler,  Jr. 


Connectivity 


LAN  MANAGER- 
VECTRA  CONFLICT 

We  recently  tried  to  install  a number  of 
Hewlett-Packard  Vectra  computers  on  a 
network  running  Microsoft's  LAN  Manager 
network  operating  system.  During  boot- 
up we  consistently  received  an  error 
message  reporting  a NETBIND  failure. 
We  finally  traced  the  problem  to  an  HP 
utility  called  PAM  that  is  installed  by  each 
computer's  CONFIG.SYS  file. 

When  the  LAN  Manager  drivers  are 
loaded,  a file  called  PROTMAN.SYS 
stores  data  in  the  High-DOS  address 
space,  but  the  data  isn't  protected. 
NETBIND  reads  and  uses  this  data  when 
the  PC  tries  to  join  the  network.  But  when 
the  PAM  program  installs,  it  overwrites 
the  data  area,  leaving  nothing  for 
NETBIND  to  use. 

The  solution  is  easy:  Just  remove  the 
line  SHELL  = PAMCODE  from  each 
CONFIG.SYS  file  and  the  problem  disap- 
pears. 

John  T.  Cronin 

St.  Louis,  Missouri 

Network  managers  need  to  know 
what  every  line  of  every 
CONFIG.SYS  file  in  every  net- 
worked PC  does.  Keeping  careful  control 
over  CONFIG.SYS  files  is  the  best  way 
to  exercise  strict  memory  management 
on  networked  PCs  and  to  prevent  those 
I/O  or  memory  address  conflicts  that  can 
be  intermittent  and  frustrating.  It  also 
makes  it  easier  to  control  the  infiltration 
of  viruses  into  the  network. 

NOT-SO-STANDARD 

STANDARDS 

I work  in  the  PC  support  group  of  a major 
insurance  company.  My  greatest  frustra- 
tion comes  from  trying  to  connect  mo- 
dems, plotters,  printers,  and  other  de- 
vices to  PCs  through  their  RS-232  serial 
ports.  It  seems  that  no  products  or  cate- 
gory of  products  use  the  same  connec- 
tions. We've  developed  six  different  ca- 
bles that  we  try  for  each  installation — and 


■ LAN  MANAGER-VECTRA 
CONFLICT:  Make  sure 
you  know  what  your 
CONFIG.SYS  file  is  doing. 

■ NOT-SO-STANDARD 
STANDARDS:  The 
different  ways  the  RS-232 
standard  is  implemented 
makes  PC  support 
difficult. 

■ USING  LARGE  DRIVES 
UNDER  NETWARE:  Older 
versions  of  NetWare 
can’t  handle  large  hard 
disks. 

■ USING  THE  RPRINTER 
UTILITY:  Avoid  loading 
RPRINTER.EXE  (and 
other  TSRs)  from  a login 
script. 


despite  this  we  often  run  into  something 
new.  Isn't  there  a standard? 

Mark  Whaller 
Chicago,  Illinois 

There  are  standards,  including  the 
1987  version  of  RS-232D,  but 
products  vary  in  how  they  imple- 
ment both  the  standard  and  in  how  they 
write  communications  software  to  use  the 
standard.  It’s  high  time  that  the  industry 
started  delivering  more  devices  with  self- 
configuring serial  ports.  Today,  certain 
types  of  printer-sharing  devices  (see 
“Buffered  Printer-Sharing  Devices,"  PC 
Magazine,  April  30,  1991)  can  automati- 
cally detect  and  adapt  to  differences  in 
wiring,  signaling  speed,  and  other  para- 
meters, but  too  many  devices  don't  have 
such  capabilities.  Processing  power  is 
cheap  and  the  technology  for  designing 
self-adaptive  RS-232  devices  isn’t 


tough,  but  few  manufacturers  offer  self- 
adaptive  ports. 

Anyone  in  the  PC  support  business 
should  know  about  the  Smart  Cable  Maker 
from  IQ  Technologies.  This  device  inter- 
faces two  RS-232  asynchronous  devices 
and  provides  a graphical  display  of  the 
proper  cable  setup.  It  also  functions  as  a 
breakout  box  so  you  can  match  things  up 
manually.  The  Smart  Cable  Maker  car- 
ries a retail  price  of  $149.95  and  even  if 
you  only  use  it  a couple  of  times,  you’ve 
probably  paid  yourself  back.  IQ  Tech- 
nologies is  located  in  Bothell,  Washing- 
ton. Give  them  a call  at  800-227-2817  to 
find  the  nearest  dealer. 

USING  LARGE  DRIVES 
UNDER  NETWARE 

Since  we  installed  anew  600MB  hard  disk 
drive  on  our  network,  we've  experienced 
problems  running  NetWare,  Version  2.1 5c. 
Specifically,  some  of  our  files  are  getting 
corrupted  some  of  the  time.  To  make 
matters  worse,  the  problem  is  intermit- 
tent. What's  going  on? 

Sam  Fujikawa 

Narlta,  Japan 

JT  ij  There  is  a known  problem  (cor- 

^ Pj  rected  in  NetWare  2.2)  with  the 
ii&iml  way  older  versions  of  NetWare 
handle  drives  having  more  than  1,024 
cylinders.  I can't  be  sure  that  this  is 
the  case  in  your  system,  but  the  symptoms 
are  the  same.  Whenever  an  un-patched 
NetWare.  Version  2.  lx  tries  to  write  to  a 
drive  cylinder  over  1,024,  it  subtracts 
1,024  from  the  correct  cylinder  number 
and  writes  to  the  resulting  incorrect  cylin- 
der number.  There  are  a few  ways  to  deal 
with  the  problem:  Your  NetWare  dealer 
can  provide  patches  to  fix  your  version, 
you  can  get  the  patches  from  the  Novell 
forum  on  CompuServe,  or  you  can  up- 
grade to  NetWare  2.2x.  And  some  manu- 
facturers of  large  hard  disk  drives  can 
provide  an  intelligent  BIOS  on  the  disk 
controller  that  makes  the  drive’s  geome- 
try appear  like  that  of  a more  typically 
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configured  drive. 

One  thing's  for  sure:  If  the  1 ,024  sec- 
tor overlap  is  the  problem  in  your  system, 
you  will  have  to  deal  with  it.  Eventually 
the  drive  will  overwrite  NETSOS.EXE, 
and  you'll  lose  your  server. 

USING  THE  RPRINTER  UTILITY 

Mr.  Mueller's  letter  in  the  May  14,  1991, 
issue  suggests  loading  RPRINTER 
(Novell's  remote  printer-sharing  facility) 
from  within  a Novell  login  script.  RPRINT- 
ER and  the  PSERVER  utility,  allow  you  to 
share  printers  that  are  attached  to  work- 
stations other  than  the  file  server.  But  this 
technique  takes  about  70K  more  RAM 
than  necessary  because  it  violates  an 
important  rule:  Never  load  a TSR  from  the 
login  script. 

Since  RPRINTER  loads  while 
LOGIN.EXE  is  still  in  memory,  LOGIN 
.EXE  leaves  behind  an  unusable  hole  of 
about  70K  in  RAM  when  it  exits.  Look 
carefully  at  any  lines  in  a login  script 
marked  for  external  execution  with  the  # 
prefix  to  make  sure  the  program  being 
executed  isn't  a TSR. 

A much  better  idea  is  to  load  RPRINT- 
ER from  the  AUTOEXEC.BAT  file  of  the 
machine  making  the  printer  available  for 
sharing.  Here's  the  AUTOEXEC.BAT  I 
use  on  my  machine: 

r: 

echo  Preparing  shared  printer. 

This  might  take  several  tries.. 

: PRINT 

RPRINTER  PS1  1 -R 

RPRINTER  PS1  1 

IF  ERRORLEVEL1  GOTO  PRINT 

LOGIN 


The  IF  ERRORLEVEL1  line  in  the  batch 
file  prevents  a problem  from  occuring:  If 
you  reboot  the  computer  using  Ctrl-Alt- 
Del,  PSERVER  takes  a minute  or  two  to 
release  the  printer  for  reassignment.  So 
when  AUTOEXEC.BAT  tries  to  load 
RPRINTER  the  first  time,  it's  told  the 
printer  is  already  in  use.  If  the  batch  file 
just  continued,  the  printer  would  never  be 
available  for  sharing.  Instead,  this  loop 
forces  AUTOEXEC  to  wait  until  PSERVER 
releases  the  printer  for  assignment. 

You  don't  need  to  create  a dummy 
user.  Just  copy  RPRINTER.EXE  to  the 
\LOGIN  directory  and  flag  it  as  shareable 
and  read-only. 

There’s  one  problem  with  this  method: 
You  must  customize  the  AUTOEXEC.BAT 
file  of  every  PC  sharing  a printer  across 
the  network.  There's  another  approach 
you  can  use  if  you  need  the  same  AU- 
TOEXEC in  all  client  PCs.  First  create  a 
dummy  user  called  PRINTER_CHECK 
with  this  login  script: 

SET  PSTAT**"%P_STATION" 

EXIT  "FINISH.BAT" 

Then  put  the  batch  file  shown  in  Figure  1 
(I  called  it  FINISH.BAT)  in  the  LOGIN 
subdirectory.  Now  you  can  follow  Mr. 
Mueller's  sugggestion  to  complete  the 
AUTOEXEC.BAT  file  by  inserting  the  fol- 
lowing lines: 

f : 

LOGIN  PRINTER_CH£CK 

LOGIN 

This  technique  avoids  loading  a TSR  from 
within  a login  script  because  the  EXIT 
comment  allows  LOGIN.EXE  to  unload 
before  FINISH.BAT  starts. 

Eric  Hart 

Ithaca,  New  York 


Figure  1 : This  batch  file  lets  you  use  Novell's  remote  printer-sharing  facility  without  loading  it 
from  a login  script. 
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I Mr.  HarfsFINISH.BAT  is  a good 
example  of  how  to  use  the  short 
| form  of  the  IF  P_STATION  com- 
mand. Of  course,  the  16-digit  alphanu- 
meric sequence  after  IF  “%PSTAT%” 


One  important  rule  for 
anyone  who  creates 
login  scripts  on  a 
NetWare  LAN  is:  Never 
load  a TSR  from  the 
login  script. 


would  contain  the  unique  address  of  the 
Ethernet  or  Token-Ring  adapter  in  each 
PC  acting  as  a print  server.  The  THEN 
GOTO  statement  can  point  to  the  ap- 
propriate set  of  RPRINTER  commands 
foreachPC  making  a printer  available 
to  the  network. 

Mr.  Hart’s  warning  about  running 
TSRs  from  a login  script  is  right  on  the 
money.  Les  Freed,  coauthor  of  The  PC 
Magazine  Guide  to  Using  NetWare,  lays 
down  four  important  rules  concerning 
login  files: 

■ Never  run  a TSR  from  a login  script 
file. 

■ Don’t  use  the  DOS  PATH  command 
from  a login  script  file. 

■ Use  COMSPEC  carefully  to  avoid 
DOS  compatibility  problems. 

■ Use  EXIT,  not  EXEC  to  launch  a DOS 
program. 

These  are  all  good  rules  for  anyone 
who  manages  or  creates  login  scripts  on  a 
NetWare  LAN. 

NETWORK  YOUR  QUESTIONS 

Connectivity  gives  you  practical  solu- 
tions to  networking  problems  of  all  types. 
We'll  pay  $50  for  any  tips  we  print. 
Please  submit  your  letter  on-disk  along 
with  a printout.  Then  mail  your  contribu- 
tions to  Connectivity,  PC  Magazine,  One 
Park  Avenue,  New  York,  NY  10016.  You 
may  also  contact  Frank  J.  Derfler,  Jr.  via 
MCI  Mail  (MCI  ID:  240-793 1 ) or  via  the 
LAN  Labs  fax  machine  (904-837-0737). 
We  regret  that  we're  unable  to  acknowl- 
edge submissions  or  answer  letters  indi- 
vidually. ■ 
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if  lost  of  you  buy  PC 
products  and  services 
through  direct  mark- 
eting channels.  In  fact, 
in  a recent  study  of 
subscribers,  83%  said 
they  bought  PC  products 
from  direct  marketers.* 

You  buy  direct  because 
you  know  exactly  what  you 
need  and  you  seek  good  value  and 
fast  delivery. 

The  following  special  section  con- 
nects you  with  the  direct  marketers  who  are  eager  to 
please  you.  By  having  them  all  in 
one  place,  you  can  quickly  zero  in 
on  what  you  need  and  which  vendor 
you  want  to  call. 


JUST  FOR  BUYERS  WHO  MEM  BUSINESS. 


• PC  Magazine  Subscriber  Study  of  Purchasing  of  PC  Products  through  Direct  Marketers,  1989. 
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FastData  PowerPCs 


If  you  need  llie  ultimate  in  486  power,  the  FastData  486/33  delivers.  A 
true  Intel ™ 486-33  processor  with  integrated  coprocessor  and  8K 
internal  cache  is  complemented  by  a I28K  external  static  RAM  cache 
with  burst  mode  support  to  deliver  14. 7 MIPS  of  processing  /mver. 
The  system  is  expandable  to  16  megabytes  of  memory  on-btxtra  using 
I mb  SIMMS,  thus  protect  iiig  your  investment  in  existing  memory  when 
you're  ready  lo  upgrade.  Trie  Fast  Micro  team  has  bundled  the  486/33 
with  four  megabytes  of  memory,  a high-speed  200mb  IDF  hard  disk 
and  a I mb  Super  VGA  adaptor  ana  Non-Interlaced  monitor  at  an 
attractive  price.  From  networking  to  publishing  to  CAD,  we  have 
what  it  takes  to  make  your  computer  a complete  solution. 

Standard  Features 


The  fastest  386  processor  available  combined  with  a 64K  thirty 
nanosecond  memory  cache  make  the  FastData  386/33  a power 
users  dream!  Included  in  the  base  price  is  a 80  megabyte  20 
millisecond  hard  disk,  1024  by  768  Non-Interlaced  Siwer  VGA 
monitor  and  card,  four  megabytes  of  memory,  and  5.25"  <5  3.5" 
high  capacity  floppy  drives.  Plus,  should  anything  ever  go 
wrong  with  your  FastData  computer,  you  are  covered  by  a one- 
year  warrantee  with  free  on-site  service  or  system  replacement  if 
we  cannot  correct  the  problem  with  our  FastSHIP  advance  parts 
replacement  program. 

Standard  Features 


/ 33mhz  Intel  80486 
processor  wtih  coprocessor. 

✓ 8K  processor  & 128K  external 
static  RAM  cache. 

/ 4 megabytes  of  fast  RAM. 

✓ 200  mb  18ms  IDE  hard  disk,  1:1 
interleave. 

✓ 1.2mb  5.25"  and  1.44mb  3.5" 
floppy  drives. 

✓ Full  size  or  upright  (shown) 
chassis  with  keylock, 
speed  and  reset  buttons. 


/ 14"  SVGA  Non-Intertaced  color 
monitor,  1024x768  resolution, 
with  1 mb  VGA  card. 

/ Clock  calendar,  parallel  port,  two 
serial  ports,  and  a game  port. 

/ Key  Tronic  101  key  keyboard. 

✓ 230  watt  power  supply 

/ 8 ISA  slots,  5 drive  bays. 

✓ Windows  & Mouse  add  $69. 

/ MS-DOS  5.0. 

/ FCC  Class  A approved  for 
business  use  only. 


/ 33mhz  Intel  386-DX  processor. 

✓ 64K  high-speed  memory  cache. 
/ 4 megabytes  high  speed  RAM. 
/ 105  mb  17ms  IDE  hard  disk, 

1:1  interleave. 

/ 1 .2mb  5.25"  and  1 ,44mb  3.5” 
floppy  drives. 

/ Standard  chassis  (shown)  or 
mini-tower  with  speed, 
keylock  and  reset  buttons. 

/ 387-DX  coprocessor  socket. 

✓ 200  watt  power  supply. 


✓ 14"  SVGA  Non-Interlaced  color 
monitor,  1024x768  resolution, 
with  Imb  VGA  card. 

/ Clock  calendar,  parallel  port, 
game  port  and  two  serial  ports. 

✓ Key  Tronic  101  key  keyboard. 

✓ 8 slots  & 5 drive  bays. 

/ Built-in  memory  management. 

/ MS-DOS  5.0. 

✓ Windows  & Logitech  Mouse 
add  $69. 

/ FCC  Class  B approved. 


486/33 

80  m 1* 

100m  l> 

200m  b 

340m  b 

Mono 

SI. 929 

$1,999 

$2,249 

$2,649 

Mono  VGA 

S2.029 

$2,099 

$2,349 

$2,749 

VGA  10241 

$2,229 

$2,299 

$2,549 

$2,949 

VGA  1024ni 

S2.279 

$2,349 

1 $2,999 

386/DX33 

HOmb 

lOOmb 

200m  b 

340m  b 

Mono 

$1,379 

$1,449 

$1,699 

$2,099 

Mono  VGA 

$1,479 

$1,549 

$1,799 

$2,199 

VGA  10241 

$1,679 

$1,749 

$1,999 

$2,399 

VGA  1024ni 

SI. 729 

C SI. 79^ 

$2,049 

$2,449 

FastData  NoteBook 

New  80mb  SX/20  model! 
Call  forpricing&  specifications. 


All  FastData  Systems  Include: 

• Toll-Free  Technical  Assistance  for  Life 

• 'FastSHIP'  Advance  Parts  Replacement 

• On-Site  Service  or  System  Replacement 
Should  Unusual  Problems  Arise 

• 30  Day  Money  Back  Guarantee 

• FastMicro  Peace  of  Mind 


FastData  SX  Systems 


25%  faster  than  a I6mhz  SX.  the  FastData  SX/20  adds  even  greater 
performance  to  its  3X6  multitasking  caikihilities.  Just  $200  more  than 
our  SX/16,  this  machine  also  includes  an  XOtnh  hard  drive  in  addition 
to  the  super  VGA  color  monitor  and  16  hit  VGA  adaptor.  Keytronics 
keyboard.  DOS  4.01  or  5.0.  and  two  floppy  drives.  The  system 
includes  two  megabytes  of  memory  and  is  expandable  to  eight  on  the 
main  system  board.  Remember,  when  you  have  questions,  need  to 
solve  a problem,  or  want  recommendations  on  products  for  your 
system,  the  Fast  Micro  team  is  standing  bx  toll-free  to  provide  product 
support  for  as  long  as  you  own  your  FastData  personal  computer. 


Standard  Features 


/ 20mhz  Intel'"  386-SX 
processor. 

/ 2 megabytes  of  high  speed 

✓ 80  mb  20ms  IDE  hard  disk,  1:1 
interleave. 

/ 1.2mb  5.25"  and  1.44mb  3.5" 
floppy  drives. 

/ Standard  chassis  (shown)  or 
mini-tower  with  keylock,  speed 
and  reset  buttons. 

/ 200  watt  power  supply 


/ 14"  Super  VGA  color  monitor 
with  16  bit  VGA  card  with  512K. 
/ Clock  calendar,  parallel  port,  two 
serial  ports,  and  game  port. 

/ Key  Tronic  101  key  keyboard. 

/ 8 expansion  slots,  5 drive  bays. 
✓ 80387-SX  coprocessor  socket. 

/ Full  Shadow  RAM  and  LIM  4.0 
EMS  support. 

/ Windows  & Mouse  add  $69. 

/ MS-DOS  5.0. 

/ FCC  Class  B approved. 


386/SX20 

40m  h 

80mb 

lOOmb 

200m  b 

Mono 

$969 

$ 1 .099 

$1,169 

$1,419 

Mono  VGA 

SI. 069 

$1,199 

$1,269 

$1,519 

VGA  Color 

SI  .2 19 

$1,349 

$1,419 

$1,669 

VGA  10241 

$1,269 

($  1.399 

1 SI. 469 

$1,719 

raSTMICRO 

1-800-821-9000 


Combine  the  benefits  of  an  advanced  Intel  3X6  processor,  the  value  of  a 
2X6  and  the  advantages  of  FastData  and  you  've  got  the  FastData 
3X6/SX!  This  machine  is  the  choice  of  those  who  want  to  run  today's 
powerful  3X6  and  multitasking  software,  like  Windows,  and  also  want 
to  run  their  favorite  DOS  applications  at  surprising  speeds.  We 've 
made  our  customers'  favorite  options  standard:  it  comes  with  an  ample 
two  megabytes  of  memory,  a high  performance  40mb  hard  drive,  and 
16  bit  super  VGA.  Compare  performance,  features,  and  service  and 
you  will find  no  better  SX  value.  Interested  further?  Try  the  FastData 
3X6/SX  for  30  days:  you  have  to  be  happy  - if  not.  we’ll  take  it  back. 


Standard  Features 


/ 16mhz  Intel™  386-SX 
processor. 

✓ 2 megabytes  of  fast  RAM. 

/ 40  mo  28ms  IDE  hard  disk,  1:1 

intpripavp 

/ 1.2mb  5.25”  and  1.44mb3.5" 
floppy  drives. 

/ Standard , mini  tower,  or  mini 
desktop  (shown)  chassis  with 
keylock,  speed  and  reset 
buttons. 

/ 200  watt  power  supply 


/ 14"  Super  VGA  color  monitor 
with  16  bit  VGA  card  with  51 2K. 
/ Clock  calendar,  parallel  port,  two 
serial  ports,  and  a game  port. 

/ Key  Tronic  101  key  keyboard. 

/ 8 expansion  slots,  5 drive  bays. 
/ 80387-SX  coprocessor  socket. 

/ Full  Shadow  RAM  and  LIM  4.0 
EMS  support. 

/ Windows  & Mouse  add  $69. 

/ MS-DOS  5.0. 

/ FCC  Class  B approved. 


386/SX16 

40m  b 

80m  b 

lOOmb 

200m  b 

Mono 

$949 

$1,079 

$1,149 

$1,399 

Mono  VGA 

SI. 049 

$1,179 

$1,249 

$1,499 

VGA  Color 

$1,199 

$1,329 

$1,399 

$1,649 

VGA  10241 

<SI.249 

> $1,379 

$1,449 

$1,699 

rs 

FastMicro 
3655  E.  LaSalle  St. 

Phoenix,  AZ  85040 
800)821-9000  (602)437-5700 
(602)437-2300  FAX 


CfiCEE  352  ON  READER  SERVICE  CARD 


DISK  DRIVES 


CD-ROM 

Hitachi  Ext.  680mb  Kit 499 

Sony  Int.  680mb  Kit 379 

Book  of  Mammels  / Enclopedia 49/69 

MS  Bookshelf,  Stat.  Pack, 

World  Atlas  & Consultant  CDs 99 

Colorado 

DJ-10  40-120mb  Int.  Tape 239 

DJ-20  8O-240mb  Int,  Tape 299 

External  Kit 69 

Toshiba  lOOmb  IDE  Kit 
s369 


I technology  and 
Toshiba  quality  at 
a Fast  Micro  price 
This  kit  comes 
with  a fast  20ms 
lOSmb  drive  and 
built-in  1:1  controller.  16  bit  IDE  card  with  dual 
floppy  controller  & cables.  5.25"  brackets  & rails. 

Conner  (see  FastData  IDE  controllers) 

CP3044  40mb  IDE  28ms 199 

CP3104  lOOmb  IDE  25ms 349 

CP3208  200mb  IDE  25ms 599 

DTC 

6280  ESDI  16bit  HD/FD  Cont 119 

6280- 1 5T  1 5mbit/sec  transfer  rate  ....  1 69 
Micropolis  (see  DTC  Controllers) 

MCI 664  345mb  HH  ESDI  14ms  999 

MCI 568  668mb  FH  ESDI  14ms 1499 

MC1518  1.3gb  FH  ESDI  14ms 2595 

Plus  Development 

HardCard  IIXL  50mb  9 ms  16bit 399 

HardCard  IIXL  105mb  9 ms  16bit 579 


Hardware 


1-800-441 -FAST 


Kit  s319 

IDE  performance, 
big  80  megabyte 
capacity.  19ms 
access  time  and  5 
mbps  transfer  rale 
ike  this  a great 
buy  Controller,  cables  and  rails  are  included  to 
make  installation  fust  and  easy. 

Seagate 

30MB  XT  Kit  ST238  w/  cont 249 

40MB  AT  ST251-1  MFM  Drive 229 

40MB  AT  ST  1 57 A 28ms  IDE  Drive  .179 

89MB  ST  11 02 A 19ms  IDE  Dnve 299 

125MB  ST1144A  19ms  IDE  Dnve 359 

210MB  ST1239A  15ms  IDE  Dnve 599 

330MB  ST2383E  16ms  ESDI  Dnve  1 199 
Teac 

1.2MB  5.25"  Floppy 65 

1 44MB  3.5"  Floppy  with  Kit 65 


Toshiba 
l.44mb 
Floppy 
S59 


Complete  with 
mounting  brackets 
and  installation 
instructions,  this  Toshiba  works  in  all  true  2X6  & 
386  compatibles  Will  also  ivad/w  nlc/tonnat  720K 
3.5"  disks.  Rails,  add  $5. 

Toshiba 

360K  5.25"  Floppy  (Black) 59 

1 2MB  5.25"  Floppy 59 

1 44MB  3.5"  Floppy 59 

lOOmb  MK234FCH  IDE  3.5"  dnve  ...  349 

Western  Digital 

WD93044  40mb  IDE  28ms 199 

WDAC280  80mb  IDE  20ms 299 

WDAP4200  200mb  IDE  20ms 649 


MODEMS  & FAX 


ATI 

2400  ETC  Internal  / External 129/159 

8514/Ultra+VGA  Imb 599 

9600/E  External  MNP  V 42bis 369 

a ATI  s369 
9600ETC*E 

ATI  delivers  speed  and 
accuracy  with  the  96<X) 
Etc»E!  It  includes  V.42, 
LAP-M.  and  MNP  emir 
correction  combined  with 
MNP/5  and  V.42  bis  data 
compression  to  provide 
total  high  speed  throughput.  It  features  automatic 
line  speed  correction,  synchronous/asynchronous 
communication  and  automatic  feature"  negotiaton 
w ith  connecting  w ith  other  modems 

Everex  2400B  Int  Modem 69 

Hayes 

JT  FAX  4800B  Internal 139 

Personal  Modem  2400  w/Prodigy 119 

Pocket  Edition  2400  Modem 119 

Intel 

Classic  2400  Modem  Int./  Ext 139/169 

Satisfaxtion  Classic  - Inti  9600 379 

□ OmniLink 
Laser  *379 

Don't  settle  for  curled-up 
thermal  paper  or  tie  up 
your  PC  to  receive  faxes 
- gel  OmniLink  Laser.  It 
connects  to  your  phone- 
line  and  HP  compatible  laser  and  receives  and 
prints  your  faxes.  You  can  still  print  anytime  you 
want  and  OmniLink  w ill  store  up  to  30  faxes  while 
you're  printing.  Plus,  its  a standard  2400/9600 
inode  m/sc  ndlax  and  software  is  only  S89. 
Practical  Peripherals 

2400B  Int  Modem 125 

2400B  Int  with  MNP 159 

PM9600SA  Ext.  V 32/V.42bis 449 

USRobotics 

2400  Sportster  Int  / Ext 119/135 

2400  Sportster  MNP  Int  / Ext 159/189 

Couner  HST  14.400  Int,  / Ext  . 539/579 
Courier  HST  14,400  Dual  Std  Ext 839 

ZOOM 

HC2400  Internal 69 

2400  V.42bis  External  Modem  159 

9624  Send/Receive  Int  Fax  Modem  . 1 19 

Key  Tronic  101  Keyboard 59 

Professional  Mouse 59 

Logitech 

Mouseman  Senal  nghthand 59 

Mouseman  Senal  with  Windows 109 

Mouseman  Bus  righthand 76 

Mouseman  Cordless 109 

ScanMan  32 159 

ScanMan  32  with  Catchword 199 

ScanMan  256  for  Windows 269 

Trackman  Serial 75 

Microsoft 
„ —Mouse  s83 

MlCnNitt  | reonnmic  design  and  4<K) 

Mouse  DPI  accuracy  make  this  the 

world's  most  popular 
mouse.  Microsoft  design 
and  mouse  utilities  assure 
compatibility  with  the 
programs  you  use  most. 

Microsoft 

Senal  or  Bus  Mouse  only 83 

Serial  or  Bus  with  paint 95 

Serial  with  Windows 147 

Z-Nix  Super  Mouse  II  w/Windows 79 


1*11 
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NETWORKING 


Artisoft/Lantastic 

Lantastic  Two  Station  Starter  Kit: 

2 Mbps 349 

Ehtemet 499 

Lantastic  Additional  Stations: 

2mbps 139 

Ethernet 209 


BOARDS  & CHIPS 


Brown  Wagh 

Sound  Blaster 109 

Sound  Blaster  Pro  (stereo  & MIDI)  .179 

Everex 

RAM3000  16  bit -w/ OK  (max  3mb)  . ..75 

RAM3000  16  bit  - w/  Imb 135 

RAM8000  1 6 bit  - w/  OK  (max  8 mb)  1 69 
RAM8000  1 6 bit  - w / 2mb  289 

Intel 

287XL 85 

387-DX25  or  33  209 

387-SX16  / 20  129  139 

Memory  Imb  SIMMS  80ns  $59 

Memory  1 mb  chips  80ns  set  of  9 $59 


FASTDATA  PRODUCTS 


FastData 
16  Bit  VGA 

*59  *79 


9600B  SendFax  w/  2400B  Modem 99 

9600B  Send/Receive  Fax  W/2400B 119 

Ethernet  16bit  lOBase-T 129 

IDE  16  Bit  1:1  Hard/Floppy  Disk  Cont....29 

IDE  HD/FD  w/Par/2  Senal/Game 39 

Parallel/2  Serial/Game  Card 29 


VGA  card  features  256K  of  video  memory, 
does  CGA.  EGA.  & VGA  up  lo  1024x768  arid 
comes  wnh  drivers  for  popular  software 
including  Windows  3.0.  It's  expandable  to 
5 1 2K  and  has  a 30  day  money  -hack  guarantee 

FastData  16bit  imb  VGA 89 

FastData  CGA  Card 35 

FastData  MGP  Card 29 


RLL  16bit  1:1  Hard/Floppy  Disk  Cont.  ...59 
The  FastData  16  bit  XT  1.44  Dual  Floppy  Controller. 
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FastData 

Monitors 


I 


F(istData 
2400  Barnl 
Modem 


J*59 

fully  Hayes  compatible  and  can  be  configured  to 
COM  pori  1-4  It  has  an  internal  speaker,  is 

.......  it.  .......  .. - .i  - . . — . . 


The  FastData 
2400  baud 
internal 
modem 


Your  best  value, 
guaranteed*  Wc  have  a L 
full  line  manufactured  I 
for  us  by  manu- 1 
fucturcrs  like  Hyundai  ■ 
and  Matsushita  (Panasonic).  As  with  all  FastData 
branded  product,  you  get  a full  30-day  money 
back  satisfaction  guaranice.  Shown  is  ihe  VGA 
color. 


FastData  Monitors 

14"  Amber  or  White  Monochrome 99 

14"  White  VGA  Monochrome 119 

14"  CGA  Color  .52  dot  pitch 199 

14"  VGA  Color  .31  dot  pitch 279 

14"  Super  VGA  1024  x 768i  .28  dp 299 

14"  Non-lnt  VGA  1024  x 768  .28  dp.  .. 379 


ATI 

VGA  Basic  16 /Integra 75/129 

VGA  Wonder  + 256K  / 512K 159/189 

VGA  Wonder  XL  256K  / 1 mb  ....  1 85  /259 
8514  Ultra  8514+VGA  Imb 549 

Diamond 

SpeedStar  Plus  Imb 179 

Everex  EGA  480  Card 69 

FastData 

Monitors  & Cards see  above 

Hercules  Graphic  Card  + Call 

Mitsubishi 

1410  EGA  325 

Diamond  Scan  1381  499 

Diamond  Scan  16L  919 

NEC 

Multisync  GS  2a  179 

Multisync  3dS 589 

Multisync  4ds  949 

Orchid  ProDesigner  II  Imb  279 

Paradise 

Basic  VGA  - 8 bit  99 

VG A 1 024  256K/5 1 2K  149/179 

Panasonic  Cl 381  VGA  369 

Seiko 

CM1440  - 499 

CM  1450  639 

Sony  1304  Multiscan  629 

Video  7 

VGA  1024i  256K/512K  129/149 

V RAM  II  VGA  512K/ imb  249/319 

Zenith  1492  599 


Sound 
Blaster  *109 

Sound  Blasicr  does  lor 
sound  what  VGA  docs  for 
graphics!  Supported  hy 
the  largest  software 
library.  Sound  Blaster 
make  your  gomes  come  to 
life.  Also  includes  a 
music  synthesizer,  voice 
input  and  sound  compression,  and  MIDI  interlace 
SB  Talker  even  converts  text  into  spoken  English. 
Includes  a game  pon  also. 


FastData  286/12 


$699 


Imagine  a fast  286  computer  at  a super  price  and  you’ve  got  the  FastData 
186/12.  This  system  is  complete,  not  stripped.  You  get  me  megabyte  of  zero- 


wait-state  memory  and  a 28ms  IDE  hard  disk  - standard.  Also  inchu/ed  is  an 
anther  monitor  and  graphics  card,  your  choice  of  a high  density  l.2mb  or 
l.44mb  floppy  drive  and  a Key  Tronic  keyboard.  And  since  its  a FastData. 
you  are  Ixu  ked  with  toll-free  technical  support,  one  year  warranty  with  the 
FastShip  replacement  program  & on-site  service  plan,  and  our  JO  day  full 
money  hack  satisfaction  guarantee! 


284/12 

40ml. 

80ml. 

100ml) 

200mh 

( **" 

S MS 

$899 

$1,149 

rMoooVCA~ 

$799 

$929 

$99*) 

$1,249 

VGA  Color 

$949 

$1,079 

SI. 149 

$1.-199 

VGA  10241 

$999 

$1,129 

$1,199 

$1,449 

/ 12mhz  80286  processor. 

✓ 1 megabyte  RAM. 

/ 40  mb  28ms  IDE  hard  disk 
1:1  interleave. 

✓ 1 ,2mb  5.25"  or  1 .44mb  3.5" 
floppy  drive  (2nd  drive  add 
$59) 

✓ Standard  chassis  (shown) 
/ Five  drive  bays. 

✓ 200  watt  power  supply. 

✓ Math  coprocessor  socket 


✓ Monochrome  monitor  with 
monochrome  graphic  board. 

✓ Clock  calendar,  parallel  port, 
game  port,  & 2 serial  ports. 

✓ Key  Tronic  enhanced  101 
keyboard. 

✓ 8 expansion  slots.  6 
available. 

/ MS-DOS  5.0. 

✓ Full  documentation. 

✓ FCC  Class  B approved. 


BJ10EX  Portable  

BJ300  BJ330  Ink  Jel 

335 

459  / 599 

Citizen 

200GX  9 Pm  

GSX-130  24  Pm 

GSX140*  24  Pm  

GSX145  24  Pm  Wide 
PN48  Std  Pro 

189 

- .249 

.295 

395 

299  329 

Fujitsu  DL3400 

359 

NEC 

P3200  24  Pin 

P3300  24  Pin  Wide 

P6200  / 6300 

269 

369 

469/629 

Okidata 

Panasonic 

KXP1 100  9 Pm 

KXP1 123  24  Pm 

239 

KXPl  1 24i  24  Pm 

KXP1624  24  Pm  Wide 

289 

369 

KXP4420  Laser  

KXP4450I  / 4455  Lasers 

775 

1299 /Call 
167 

Star 

NX1001 

NX2410/2415 

XB2410 / 2415 

149 

.239  / 369 
.419/539 

«1 199 


Texas  Instruments 
MicroLaser  PS17 

PostScript  laser  priming 
has  never  been  so 
affordable.  The  Tl  PS  1 7 
includes  I.Smh  ol 
memory.  PostScript  by 
Adobe,  and  17  standard 
fonts  including  Times, 

Helvetica.  Courier  and 
Symbol.  Ii  handles  paper 
up  to  8.5  x 14  and 
envelopes  too! 

Texas  Instruments 

Microlaser  PS17 1199 

Microlaser  PS35 1499 


MICRO 


WWW 


askS,  . . 

Clarion  Personal  Developer . 
Clarion  Professional  Developer 


...  45 

.449 


FINANCIAL 


439 

dBase  IV  

479 

FormTool  Gold  

52 

85 

Foxbase  Plus  

179 

Paradox  3 5 

Paradox  Competitive  Upgrade 

489 

169 

RapidFile 

99 

Rbase  for  DOS 

Reflex 

159 

1-800-441-rasr 


R:Base  ®79 

Who  »a>»  powerful 
relational  datubavcv  ate 
expensive?  Not  with 


Personal  K llw  li  has 
inuilivc  pull-down 
menus  thul  let  you  query 
your  data,  build  quick 
forms  and  reports 
automatically  and  even 
build  applications  without  complex  programming. 
You  can  import  from  and  export  data  to  other 
formats  and  even  dynamically  reads  and  writes 
dBase  files. 


ACCPAC  BPI  Value  Pak  359 

ACCPAC  Simply  Acctg  tor  Windows  119 
Bedford  Integrated  Acct  119 

DAC  Accounting  4 2 . 79 

DAC  Bonus  Pack  4 2 119 


We  Ship  Air  at 
Ground  Rales 


Si  15 


Managing 
Your  Money 

Andrew  Tobias  M 
Your  Money  is  t 
personal  financial  manager 
that  does  it  all'  It  writes  and 
prints  checks,  organizes  and 
tracks  income  and  expenses, 
manages  payables  and 
receivables,  prints  invoices, 
organizes  and  estimates  taxes,  analyzes  insurance 
needs,  tracks  & amortizes  loans,  manages  your 
stock  portfolio  and  more.  Plus,  it  includes  an 
electronic  rolodex  & appointment  schedule  and 
cun  export  data  to  I -2-3  and  lax  prep  programs 


Dollars  & Sense 55 


Managing  Your  Money  .. 

Money  Matters  . 

One  Write  Plus  G/L.  A/P  & A/R 

Pactolt  2000  

Peachtree  Crystal  Acctg  for  Windl 

Peachtree  Complete  III 

Peachtree  with  Data  Query 
Quicken 

The  Manager’s  Organizer 

Timesiips  III 

Wealth  Builder 


DESKTOP  PUBLISHING 


ENTERTAINMENT 


Adobe  Postscript  Cart,  for  HPLJ-II  . .299 

Bannermama 21 

db  Publisher  Professional 389 

Express  Publisher Call 

Paqemaker4  0 489 

PFS:  First  Publisher  89 

Printshop 33 

Publisher’s  Paintbrush 279 

Publish  It! 129 

Ventura  Publisher  Gold  / Windows  .519 


n Diego  L 

F-19  Stealth  Fighter 

Hunt  loi  Red  October 
King’s  Quest  5 (VGA  Vers  ) 
Leisure  Suit  Larry  II  or  III 
Microsoft  Flight  Simulator 
Aircraft  & S 
PCC 
Simcity 
SimEarlh  ...  ... 

Wing  Commander  I / II 


icrosoft  Flight  Simulator 
fircraft  & Scenery  Designer 
; Globe  or  PC  USA 


38 

35 

38 

27 

35 

28 

39 
9/45 


WINDOWS  SOFTWARE 


3-D  Charts  to  Go  tor  windows 

ACCPAC  Simply  Acctg.for  Windows 
Adobe  Illustrator. 

Adobe  Streamline  . 

Adobe  Type  Sets . 

Adobe  Type  Align 
Adobe  Type  Manager 


Adobe  Type  Manager  Plus  Pack  . 115 

After  Dark  for  Windows 25 

Ami 115 

Amt  Pro  2.0  287 

Ami  Pro  2 0 Competitive  Upgrade  119 

Excel  3.0 
or  Word 

1-2-3  or  WordPerfect 
uscrc  can  upgrade  to 
Excel  or  Word  tor 

Window*  lor  jum  512V  Excel  i*  the  lop 
graphical  opread*hcct  with  3-D  charting,  linking, 
new  Tool  Bar  and  more  Word  for  Windows  just 
won  IX'  World's  hesl  buy  To  register  your  upgrade. 
you  must  have  owned  I -2-3.  WordPerfect » one  ol 
1 1 other  qualifying  products 
Asymetrix  Tool  book  279 

BeckerTools  Plus  Call 

Bitstream  Facelift 
Corel  Draw  2 0 
Correct  Grammar 

Current 

DBfast/Wmdows 

DynaComm  3 0 Async 

Excel 

FaceLift 

Form  Publisher 
Grammatik  IV  for  Windows 


ndows  3.0 
s89 


Cici  in  on  the  Windows 
revolution!  Windows  turns 
your  286  or  above  into  a 
powerful  multitasking 
workstation  that  run*  even 
non  Windows  applications 

Includes  many  integrated 
pplic.ilions  standard  Plus,  if  you  buy 


Windows  from  FulMicro.  we  ll  throw 
the  best  Window*  shaawaa*  programs  free! 

Micrographix  Draw  ♦ 149 

Microtiraphix  Designer 449 

Microphone  II 199 

Microsoft  Entertainment  Pack 27 

Microsoft  Mouse  w / Windows  3.0 147 

Microsoft  Office  (Word Excel/Powerpoint).. 447 
Microsoft  PowerPoint  for  Windows  .309 

Microsoft  Productivity  Pack 39 

Microsoft  Windows  Developer's  Kit  . . 309 

Microsoft  Word  for  Windows  299 

M Y O B 129 

Norton  Backup  85 

Norton  Desktop  95 

ObjectVision  for  Windows  89 

On  Target  259 

Visual  Basic 
(or  Windows 
si  25 

ve  heard  about  it. 
you  can  take 


np 


HOC  First  Apps  or  Windows  Express  55 

Lotus  1-2-3 


icludcs 


[or  Windows 

*399 

rhe  world's  liest  selling 
spreadsheet  • 
Windows  li 
Smurtlconv  i 
shortcuts  for  frequently 
used  tasks.  It  also 
includes  3-D  charting, 
true  3-D  worksheet 
prgiinizaiion.  and  the  ability  to  link  (o  external 
database’s  Its  advanced  publishing  features  allow 


I radicle  of  visual  loots  to 
c Windows  ; 
lo  run  '.■•in  . 

you  de  velop  them  and  a compiler  lo  turn  them  inti 


design  and  develop  true  windows  applications,  li 
includes  an  interpreter  lo  run  your  applications  a* 


royally -free  EXE  files  Also  include*  debugging 
loots  and  sample  applications  you  can  imxiify . 


<>u  can  upgrade  t< 
spreadsheet  you’re  now  using  for  just  S99. 

Instant  Orgchart!  119 

JustWrite 129 

Lotus  1*2-3  for  Windows Call 

Lotus  1-2-3  Competitive  Upgrade 119 


PackRat  3 0 

Pagemaker  4 0 

Persuasion 

Per  Form  Pro  

PFS  WmdowWorks 

Pro  Write  Plus 
Protect  for  Windows 
Pub  isher's  Powerpak 

Publisher  s Paintbrush 

RightWnter  for  Windows 

Super8ase  4 

Turbo  Pascal  for  Windows 
Ventura  Publisher  ...... 

WideAngle  for  Windows 
Winconnect 

Windows  3 0 

WirFax  Pro  


.319 

149 

119 

165 

429 

45 

.279 

Can 

419 

Call 

519 

62 

59 


Autosketch  3 0 

Corel  Draw  2 0 

Design  CADD  3-D 

DrawPerfect 

Freelance  Graphics  4 0 
Freelance  Competitive  Upgrade 

Generic  3D  Drafting 

Generic  Cadd  Level  2 Starter  Kit 

Genenc  Cadd  5.0 

Harvard  Graphics 

PC  Paintbrush  IV  Plus 

PC  Tools  s99 
Deluxe  7.0 

New  PC  Tools  7 0 r 
perfect  set  of  utilities  foi 
DOS  5.  Includes  new 
application  menu  system.  I 
remote  operation  ol  another  I 
PC.  advanced  data  recovery  | 
and  an  enhanced  Backup  li 
DOS  and  Windows  version*  Anti  Virus,  whict 
recognizes  over  4IM)  known  viruses  and  ever 
detects  unknown  ones  is  included  as  a five  bonus 


LEE! 


INTEGRATED 

First  Choice 

95 

Framework  XE 

95 

Geoworks  Ensemble 

115 

LotusWorks 

89 

Smart  Ware  il 

417 

Symphony  2 2 
Works 

489 

89 

Works  w/  MS  Serial  Mouse 

119 

PROGRAMMING 


Borland  C++ 299 

Borland  ObjectVision  for  Windows 


Turbo  Pascal  Dos/Wmdows. 
Macro  Assembler 
Microsoft  C Compiler 
Quick  Basic 

Quick  C or  Quick  Pascal 
Visual  Basic  for  Windows 
Windows  Developer's  Kit 


90/Call 

95 

303 

60 

60 

125 

309 


SPREADSHEETS 


Allways 

Excel  for  Windows 

Lotus  1-2-3  version  2 3 
Lotus  1-2-3  version  3.1- 
Lotus  Upgrades 

Lotus  1-2-3 
2.3  s325 

The  powerful  sprcushccl 
that  runs  on  any  IX’  New 
WYSIWYt;  display, 
mouse  support.  200  graph 


iiphics  features 
make  spreadsheet 
publishing  a breeze.  Release  2 3 alsi 
compress  printing,  auditor,  file  viewer,  context 
sensitive  help,  prim  preview  and  more  Call  us 
for  upgrade  information  loo' 


Quattro  Pro  3 0 

Quattro  Pro  3 0 Comp  Upgrade 
Quattro  Pro  3 0 SE 
Supercalc  5.1  . 


309 
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Facelift  for  WordPerfect 57 

Grammatik  IV 55 

LetterPerlect  119 

Multimate  4 0 267 

Professional  Write 159 

Publisher's  PowerPak  / WordPerfect  call 


WordPerfect  5.1  s239 

ordPcrfcct  is  the  #1 
led  word  processing 
I software.  Its  got  almost 
I every  feature  imaginable 
I and  ycl  it  is  easy  to  use. 
I the  current  version  odds 
I pull-down  menus,  mouse 
I support,  table  creation 
I and  equation  editor.  Add 
I ilns  lo  the  bcsi  software 
I support  in  the  business 
I and  you  can’t  go  wrong' 


Rightwnter  

Sprint 

Word 

Word  Perfect  5 i 

Word  Perfect  for  Windows 
Word  Perfect  Add’l  Station 
Word  Perfect  Office 

WordStar  Professional 

Writer's  Toolkit  


55 

•117 

209 

239 

269 

159 

89 

Call 


UTILITIES 

386  MAX 

59 

Address  Book  Plus 

45 

Calendar  Creator  Plus 

39 

Central  Point  Backup 

79 

Checkit 

79 

Company  Ladder 

45 

Control  Room 


MS-DOS  5.0 
s55 


The  new  Microsoft  IXJS  5.(1 
frees  45K  or  more  for  !X)S 
on  28b  & 386  PC's,  li 
includes  a new  Shell.  Un- 
delete and  Unformnt.  new- 
Ediioi  and  more.  Also  in- 


w Backup  and  Windows  enhance 
you  can  install  ii  on  your  dr i % 
without  reformatting,  even  on  Networks.  I hi 
otficial  upgrade  (Kick  requires  dial  you  simply  ha* 
an  older  ciHiimand.com  on  your  dnvc! 

CoreFast 61 

Carbon  Copy  Plus  10! 

Desqview  2 4 7! 

Desqview  386  2 4/6  0 
Direct  Access 
Disk  Manager  Dos  / Novell 
Disk  Optimizer 

DR  DOS  5.0 

GoScnpt  3 0 

Fastback  Plus 

Headroom  

HUaak  2 0 


infoSpotter 
Labels  Unlimited 


Laplmk  III 
Mace  Utilities  1990 
Microsoft  Learning  DOS 
MS-DOS  5 0 Upgrade 

Norton  AntiVirus 

Norton  Backup 

Norton  Commander 
Norton  Utilities  6 0 

Stacker  s79 

Stacker  doubles  the 
capacity  of  your  hard  disk 
in  minuics.  wiihnut 
reformatting  li  compresses 
files  in  the  back  ground 
transparently  giving  yon  ihe 
extra  ivhhii  you  need 


125 

57 

36/95 

29 

Cali 

89 

109 

59 

95 

45 

45 

85 


M 

m ST 


higher  perfomancc.  Stacker 
sofl  ware  with  coprocessor  card  (SI. 39)  is  an  easily 


PC  Tools  Deluxe  7 0 
Personal  Lawyer 

99 

34 

P D Queue 

55 

PFS  Preface 

47 

Pop  Drop  Plus  

53 

PnntRite  

55 

ProComm  Plus.. 

65 

Prodigy  

25 

QA  Plus  

85 

QEMM386  6 0 

59 

QRAM 2 0 

47 

Side  Kick  2 0 

55 

Sideways  

55 

Smarlcom  Exec 

69 

Super  PC  Kwik  

43 

Virex-PC 

75 

XTree  Gold  2 0 

89 

F4S7WIICRO 


For  Pricing  on 
Other  Products 
or  to  Order, 

Call  Toll-Free 
(800)441-3278 


dSi  S 


1 1 RMS  No  Charge  for  Visa.  MasterCard  or 
Discover  Card.  All  orders  up  lo  20  pounds  are 
'tupped  via  Federal  Express.  Minimum  order 
S50  Shipping  & handling  charge:  3‘t  (Min.  S6) 
Producl  warranties,  offers  & claims  are  handled 
by  the  manufacturer  (all  Fa*il)i<ia  branded 
products  arc  warrant  erd  through  FastMicroi 
Compatibility  is  noi  guaranteed  (except  on 
FaxtDola  products).  No  returns  on  used  items  I 
(except  FastDala  branded  products  i All  opened 
returns  arc  subject  lo  15'*  restocking  fee  (except 
FulDatu  branded  products)  DOA’s  repaired  «h 
replaced  at  our  option.  Call  for  return 
authorization  (RA)  Kcforc  returning  product 
Shipping  is  not  refundable.  Sorry,  no  COD  V 
Pcrsonal/company  checks  delay  shipping.  AK. 


& Al’O  uddres'cs  add  515  per  hi 
Priccs/availahility  subject  lo  change.  Purchase 
orders  accepted  ino  surcharges)  from  approved 
corporations  only.  AZ  orders  add  6.7‘f  tux 
Mailing  \ddri"  KaslMkrro 
3655  E.  LaSalle  St..  Phoenix.  AZ  85040 
I « plan-  orders  call:  81X1-44 1 3278 
I anndn/ Xri/orui  call:  602-437-57IK) 
for  « uslomcr  service  call:  602-417-0,300  . 

| \\:  602-437-2300 
CIRCLE  352  ON  READER  RERVICF  CARD 


■ ■ S&iuuuf  you  dittce  f v7 

SfpJDR  Microdevices 

■ ■ 2233  Samaritan  Drive , San  Jose , CA  95124 


BUY  WITH  CONFIDENCE  FROM  JDR! 

• 30-DAY  MONEY  BACK  GUARANTEE 

• 1 YEAR  WARRANTY 

• TOLL-FREE  TECH  SUPPORT 


PRICES 


CALCULATOR 

:tion  keys  .... 


• 2400/1200300  BPS 
AT  COMPATIBILITY  • 


3-1/2* 

3-1/2* 

3-1/2* 

3-1/2* 

3-1/2* 

3-1/2* 

5-1/4* 


3-1/2* 

5-1/4* 

3-1/2* 

3-1/2* 

5-1/4* 

5-1/4* 

5-1/4* 

3-1/2* 

5-1/4* 

5-1/4* 


12  MHz  94.95 
33  MHz  209.95 
33  MHz  129.95 
20  MHz  149.95 


B3DB7-16  16  MHz  199.95 
B3D87-20  20  MHz  209.95 
83087-25  25  MHz  219.95 
83D87-33  33  MHz  229.95 


83087-40  40  MHz  239.95 

83S87-16(SX)  16  MHz  129.95 
83S87-20(SX)  20  MHz  149.95 
— MHz  159.95 


83S87-25(SX)  25 


12  MHz  99.95 
20  MHz  139.95 


MOTHERBOARDS 


NEW 


LOWER 


$29995 


16MHz  MINI  386-SX 

NORTON  SI  15.3  • LANDMARK  AT  SPEED  20.8 

• EXPANDABLE  TO  8MB  ON-BOARD  • AMI  BIOS  • FIVE 
16-BIT  AND  THREE  8-BIT  SLOTS  • CHIPS  & TECHNOLOGY 
•NEAT  CHIPSET  • SOCKET  FOR  80387-SX  CO-PROCESSOR 
8 5*  X 13*  SIZE  FITS  MINI-286  AND  FULL-SIZE  286  CASES 


MCT-M386-25 

MCT-C386-33 

MCT-C386-40 

MCT-M486-33 

MCT-M286-16 

MCT-M286-12 


...  S299.95 
$349.95 

5499.95 
S699.00 
$899.00 

$1295.00 

5199.95 
$179.95  J 


POWER  SUPPLIES 


U/L  APPROVED  • 1 10/220V.5Q/60HZ 
PS-135  8088  135  WATT  S59.95 

PS-150  8088  150  WATT  S69.95 

PS-200X  8088  200  WATT  S89.95 
PS-200  286/386/486  200  WATT 

PS-250  286/386/486  250  WATT 


589.95 


$129.95 


T-ttt 


101-KEY 

9 499S 


. S49.95  I 
$69.95  I 


DYNAMIC  RAM 

.PART#  SIZE  SPEED  PINS  TYPE 

MATH  CO-PROCESSORS 

MANUAL  SOFTWARE  OUIDE  A 5 YEAR  WARRANTY 


MAXIMIZE  CO-PROCESSOR  SPEED 

OUR  *2ND  STAGE*  ALLOWS  10  & 20MHZ  CO-PROCESSORS  TO 
RUN  AT  FULL  SPEED  IN  THE  SLOWEST  286  SYSTEMS 
2ND-STAGE  FOR  10/20  MHZ  8028TS  $29.95  J 


INTERFACE  CARDS 
16-BIT  IDE  MULTI  I/O 

$699S 

• 286/386/486  COMPATIBLE 

• SUPPORTS  2 IDE  HARD  4 2 FLOPPY  DRIVES 

• TWO  SERIAL,  ONE  PARALLEL  & ONE  GAME  PORT 

MCT-IDEIO $69.95 

MCT-IDEFH  IDE  HARD/FLOPPY  CARD  $29.95 

MCT-IO  MULTI  I/O  CARD  FOR  8088  SYSTEMS  $59.95 
MCT-AIO  286/386/486  MULT)  I/O  CARD  $49.95 

MCT-EEMS  16-BIT  EEMS  CARD  $149.! 

L SIMM  PLY-RAM  8MB  SIMM  MEMORY  CARD(OK)  $199.! 

r 1.44MB  FLOPPY  $AQ95 
CONTROLLER  **  ** 

•8088  OR  286/386/486  COMPATIBLE 

• SUPPORTS  2 FLOPPY  DRIVES 
(360K,  720K.  1 2MB  & 1.44MB) 

• USER  SELECTABLE  AS  PRIMARY  OR 
SECONDARY  (3RD  OR  4TH)  FLOPPY  DRIVE 


. MCT-FDC-HD4  4 FLOPPY  VERSION 

$59. 

95  j 

3-BUTTON  MOUSE 

$14 95  ^ 

•ACCURACY  290  -1450  DPI 
•MICROSOFT  4 MOUSE  SYSTEMS 
COMPAT ABILITY  MODE 

! _» 

• WINDOWS  3.0  COMPATIBLE 

JDR-MOUSE-3 $14.95 

its 

r 

r UPRIGHT  CASE 

• FOR  STANDARD.  FULL  SIZE  AND 
MINI-MOTHERBOARDS 

*■  W 

DRIVES 

• TURBO  AND  RESET  SWITCHES 

• SPEED  DISPLAY,  POWER.  DISK  LEDS 

CASE-200A  HOLDS  11  DRIVES  $349.95  j 
PS-250TW  250  WATT  P S $129.95 
PS-300TW  300  WATT  P S $149.95  | 

| POWER  SUPPLIES  ARE  U L APPROVED 

MORE  CASES... 

CASE-70  FULL-SIZE  286  STYLE  CASE 
L CASE-50  MINI  SIZE  286  STYLE  CASE 


589.95 

559.95 


UNIVERSAL 
PROGRAMMER/TESTER  & 

• PROGRAMS  EPROMS.  EEPROMS. 

PALS  BI  POLAR  PROMS,  8748  A 8751 
SERIES,  16V8  4 20V8  GALS  • TESTS 
TTL,  CMOS,  DYNAMIC  4 STATIC  RAMS 

MOD-MUP  REQUIRES  HOST  ADAPTOR  CARD  $499.95 

EPROM  PROGRAMMING  MODULES 

• PROGRAMS  24-32  PIN  EPROMS  CMOS  EPROMS  4 EEPROMS. 
16K  TO  1024K  • HEX  TO  OBJ  CONVERTER 

MOD-MEP  REQUIRES  HOST  ADAPTOR  CARD  $119.95 

MOD-MEP-4  4-EPROM  UNIT $169.95 

. MOD-MAC  COMMON  HOST  ADAPTOR  CARD  S29.95 


BREADBOARD 
ON-A-CARD 

• ADDRESS  DECODING  LOGIC,  DATA  BUFFERING.  2LSI 
CIRCUITS  FOR  PROGRAMMABLE  DIGITAL  I/O  4 COUNTER 
TIMING  FUNCTIONS  • ACCEPTS  UP  TO  24  14-PIN  IC  S 
PDS-601  8 BIT  CARD  $79.95 

PDS-61 1 16-BIT  CARD  WITH  I/O  DECODE  $89.95 


PROTOTYPE  CARDS 

WITH  SILK-SCREENED  LEGEND! 

JDR-PR2  8 BIT  WITH  I/O  DECODE  LAYOUT 
l JDR-PR10  16-BIT  WITH  I/O  DECODE  LAYOUT 


CALL  FOR  OUR  FREE 
CATALOG  TODAY! 

FOR  PC  S.  MONITORS.  DISK  DRIVES. 
KEYBOARDS.  MODEMS.  CABLES. 
CONNECTORS.  SOFTWARE.  ICS. 
PROGRAMMING  PRODUCTS.  TEST 
EQUIPMENT.  COMPONENTS  A MORE! 


8/16  BIT  VGA  CARD 

•8/16-BIT  8088  4 286/386/486  COMPATIBLE 
•800  X 600  IN  16  COLORS 
640  X 480  IN  16  COLORS 
320  X 200  IN  256  COLORS/ 

•256K  VIDEO  RAM 

• ANALOG  OR  MULTISYNCH  MONITOR  SUPPORT 

MCT-VGA-18 $49.95 

,MCT- VGA-1 024+  1024  X 768/256  COLORS  $149.95 


■uni’/ 


1024  x 768  $49995 

VGA  PACKAGE 


• 8088  4 286/386-486  COMPATIBLE  CARD  4 
1024  X 768  INTERLACED  MONITOR 

• 1 1 ASPECT  RATIO;  0 28  DOT  PITCH 

• 256  COLORS  FROM  262.000 
•8/16-BIT  CARD  HAS  512K  VIDEO  1 

RAM  EXPANDABLE  TO  1MB 

VGA-PKG-1024+ 

VGA-PKG  640  X 480  VGA  PACKAGE 


$369.95 


VGA-MON-1024N  NON-INTERLACED  MONITOR  $479.95 


POSTCODE  $A09S^^m 
DISPLAY  CARD 

READ  DISPLAY  AND  CHECK  MANUAL  FOR  & 

POWER-ON  SELF-TEST  CODE 
• 286386/486  COMPATIBLE 

■ WORKS  WHEN  SOFTWARE  WONT  EVEN  BOOT  YOUR  PC 

PCODE $49.95 


9600  BAUD  - 

V.42  BIS  MODEM  - 


$39995 


•CCIT  V 42BIS/V  32/V  22BIS/BELL 
212A  AND  HAYES  AT  COMMAND 
SET  COMPATIBLE 

•2  YEAR  PROMETHEUS  WARRANTY 

PRO-96E 


2400  BAUD 
MODEM 


$4995 


$199 


45MB 


HARD  DRIVES 


FLOPPY  DRIVES 


FDD-1. 44X  1 44MB  3 5*  FLOPPY  - BLACK  S79.95 

FDD- 1 .44 A 1 44MB  3.5*  FLOPPY  - BEIGE  $79.95 

FDD-1.2  5.25*  DOUBLE-SIDED  HD  1.2MB  $89.95 

FD-55GFV  5.25*  TEAC  DOUBLE-SIDED  HD  1 2MB  $99.95 
FDD-360  5 25*  DOUBLE  - SIDE  D DD  360K  $69.95 

FD-55B  5.25*  TEAC  DOUBLE-SIDED  DD  360K  $89.95 


c ^ sales  ann.iziQ-iznnn  Customer  Service  800-538-5001  Local/lnt’l  408-559-1200 

™ J OI/I/VWO  VUI/I/  Technical  Support  800-538-5002  Fax  408-559-0250 

TERMS  For  shipping  4 handling  include  $5.00  lor  ground  and  $7  50  lor  air  Orders  over  1 to.  and  foreign  orders  may  require  additional  shipping  charges— contact  our  Sales  Dept  tor  the  amount  CA 
residents  must  Include  applicable  sales  lax.  Prices  subject  to  change  without  notice.  We  are  not  responsible  lor  typographical  errors.  We  reserve  the  right  to  limit  quantities  and  to  substitute  manufacturer 
Ail  merchandise  subject  to  prior  sales  A lull  copy  ol  our  terms  is  available  upon  request.  Items  pictured  may  only  be  representative.  JDR.  the  JDR  logo,  JDR  Microdevices,  and  the  MCT  logo  are  registered 
k trademarks  ol  JDR  MICRODEVICES.  INC.  Modular  Circuit  TechnoWgy.  rs  a trademark  of  JDR  MICRODEVICES.  INC  Copyright  1991  JDR  MICROOEVICES 


CIRCLE  127  ON  READER  SERVICE  CARD 


M0  Since  1982  m / PMG  ll/2( 

800-558-0003 

£onAum.e*^E/ect*onlc±  -558-0003 


Complete  PC  | I Math  Coprocessors 


4//  Drives  Include:  Universal  Installation  Manual,  AT  Rails  & Cable 


3.5"  HALF  HEIGHT  DRIVES 

ST-124  MFM  214MB  40MS 

ST-138- 1 MFM  32  MB  28MS 

ST-157R-1RU  491MB  28MS 

ST-1S7A  ID€  44  7MB  28MS 

ST-I102AIOE  89MB  19MS 

ST-1I44AKX  124MB  19MS 

ST  -138N-1SCS  32MB  28MS 

ST-  I57N-  ISCSI  486MB  28MS 

ST-1096NSCSI  83  9MB  24MS 

5.25*  HALF  HEIGHT  DRIVES 

ST-225  MFM  214MB  65MS  SI 79 

ST-261-1  MFM  42  8MB  28MS  S225 

ST-277R-1 RU.  665MB  28MS  S249 

ST-296N  SCSI  849MB  28MS  S269 

SWIFT  FAMILY  3.5'  HALF  HEIGHT 

ST-1186AIDE  163MB  16MS  S529 

ST-1133N  IDE  113MB  15MS  S679 

ST-1239A  IDE  211MB  15MS  S669 

ST-1201E  ESCX  178MB  15MS 

SI-I20IN  SCSI  171MB  ISMS 

3.5'  LOW  PROFILE  DRIVES 

ST-326X  21MB  28MS 

ST-361  A 42MB  28MS 

ST-3096A  89MB  16MS 

WREN  FAMILY  5.25'  HALF  HEIGHT 

ST-2383AOE  338MB  16MS  SI099 

T-2106N  SCSI  91MB  18MS  S6S5 


$169 

S205 

S229 

S169 

S279 

S369 

S225 

$209 

S279 


S715 


S19S 

S209 

S289 


WREN  FAMILY  5.25'  FULL  HEIGHT 

ST-4182N  SCSI  160MB  I55MS  S759 
ST-4376N  SCSI  330MB  17  5MS  SI  099 

ST-4376NV  Novel  330MB  I7  5MS  SI. 139 

SEAGATE  CARD  DRIVES 

Low  Level  Formatted  * Burned  In  - 
Plug  In  and  gol  ncludes  Frame 
Controller  S Hard  Drive 

ST-157A-CD  44  7MB  S239 

SMI44A-CD  124MB  S349 


CONTROLLERS 

ST-01  SCSI  88lt  Adaptor 

ST-02  SCSI  8 Bit  Adaptor  w/FD  Control 

ST-07  Of  Connote'  Man!  Drtve  Only 

ST-08  OE  Controtei  - HD  8 Floppy 

ST-1 1M  MFM  8 Bit  Controler 

ST-1  IP  RLL  8 Bit  Control©! 

ST-21MMFM  16  Bit  Condole* 
S1-21RLRU  16  Bit  Conlroter 
ST-22M  MFM  16  Bff-Hard  Drive  8 Floppy 
ST-22RBU  16  Bit  Hotel  Drtve  8 Floppy 


Plus  Development 


MODEMS 


Hardcard  II  XL  50 

Hardcard  II  XL  105  ... 

S369 

$569 

1 SOUND  BOARDS  1 

Sound  Blaster  1.5 

$119 

Sound  Blaster  Professional 

$189 

Sound  Master  II  with  Speaker  . $139 

Ad  Lib  Music  Card 

$79 

AdLib  Gold  1000/2000  

$185/325 

Media  Vision: 

Pro  Audio  Spectrum 

$239 

NEW  Thunderboard 

$97 

LANTASTIC 

Arttscribe  Digital  Dictation  System; 

Starter  Kit 

$475 

Station 

$69 

Artisoft  Central  Station 

$405 

lantastic  tor  Windows 

$175 

AE-3  ISA  Starter  Kit 

$549 

AE-3  ISA  Adapter 

$239 

Ethernet  Sorter  Kit 

- $465 

Ethernet  Adapter 

$205 

Pmbps  Sorter  Kit 

$339 

?mbps  Adapter 

$139 

Cardinal  2400  IntTExt $59/95 

Cardinal  2400  Internal  w/  Send/Receive  $112 
Cardinal  2400  Int.  V 42  w/Snd/Rec  9600  $199 
Cardinal  9600  Internal  V 32  w/  MNPS  .$319 
Cardinal  9600  External  V 42  w/  MNPS  S345 
U S.  Robotics  Sportster  Int  w/MNPS  5 $129 
U S Robotics  Sportster  Exl  w/VNP  5 $165 
U S.  Robotics  Sportster  V.32  9600  Int  $369 

Zoom  2400  Internal/External  each $65 

Zoom  2400  Int.  Send/Rec  Fax  9600 ...  $109 

Zoom  2400  Ext.  Send/Rec  Fax  9600 $119 

Zoom  2400  S/R  9600  (or  Windows  Int  SI  29 
Zoom  2400  S/R  9600  (or  Windows  Ext  $139 
Zoom  2400  V.42  BIS  External  W/MNP5  $129 
Zoom  9600  Int  V.32  / V.42  Bis  MNP  5 $365 
Zoom  9600  Ext  V.32  / V.42  Bis  MNP  5 $365 

Supra  2400  Internal  w / Mirror  II $55 

Supra  2400  External  S79 

Supra  2400  Plus  Int.  w/  MNP5  V 42  BIS  $109 
Supra  2400  Plus  Ext.  w/MNP5  V 42  BIS  .$129 

Supra  9600  Exl  V 32.  V 42  bis  $479 

jMMlkSupra  Fax  Modem  Plus  Internal 
2400  with  V.42  ft  MNP5  for 

OOS/Windows  $129/145 

All  Supra  Modems  come  with  a 5 yr  warranty ! 


Communicator  w/MNP5  S295 

Fax  9624  W/MNP5A/.42 $229 

Full  Page.  256  Grayscale $629 

Page  Scanner  w/Calera $519 

Half  Page  256  Grayscale .$199 

Half  page  Scanner  w/OCR $259 

Answering  Machine .$235 


VIDEO  BOARDS 


Video  7: 

Vega  VGA $119 

VRAMII  512K/1Meg  . S239/$309 
VGA  1024i  256K/512K  $127/$148 

Spea-FREE  Delivery $1889 

United  Solutions: 

USI  800  16  bit  256K $55 

Image  1024  256K/512K  $79/S89 

Ultra  Image  1 MB $139 

Ultra  Image  Hi  Color  1MB  $159 


PRINTERS 


NEW  LOW 
PRICES! 

KX-P 1180 $149  KX-P  2624  S389 

KX-P 1123 $199  KX-P  1654  $525 

KX-P  1 124i . $273  KX-P  4420  $699 

KX-P  1624  $325  KX-P4450i Call 


#CITIZEN 

2006X 

200GX-15 

CSX  130 

CSX  140  PIUS 
6SX  145  Wide  ?4p.n 
Color  Kit-200/GSX  140  PLUS 
Color  Kit  145 


MICROSOFT 

MS  Serial  Mouse  - hardware  only $89 

MS  Serial/Bus  Mouse  ♦ Paint $99 

MS  Serial/Bus  Mouse  + Win  3.0 $145 

MS  Ballpoint  Mouse $122 

LOGITECH 

Dexxa  Serial $29 

First  Mouse  Serial $51 

Scanman  Model  32  (gray  scale) Si  59 

Scanman  Model  256  (gray  scale) S279 

Mouseman  RH  Serial/Bus  400DPI ...  $63/69 

Trackman  Serial/Bus — $75/81 

Mouseman  Cordless $105 

GOLDEN  IMAGE 

3 Button  Mouse  w/Driver  Software $19 


INTEL 

287XL  NEW  $85  80387  SX-20  $135 

80387  SX-16  $125  80387-16/20/25/33  $199 


Colorado  Memory  1 

DJI  0-1 20MB 

$239. 

ADAPTORS: 

AB11  Internal  

$39 

KE10  External 

$119 

OJ20  - 250MB 

$295. 

ADAPTORS 
FC10  Internal  

$84 

KE10  External 

QFA-700  

$119 

$689... 

ADAPTORS: 

TC02  Internal 

$259 

83D87-33/40  S192/S219 

I IT 

2C87-8 — $65  3087-33 $169 

2C87  -10  $75  3C87SX-16  5109 

2C87-12  $77  3C87SX-20 $125 

3C87-16/20/25  $157 


MONITORS 


PANASONIC 

( NEW  LOW  PRICE’!!  N 

Panasync  C1381.  5399 
.28DP.  1024  x 768  y 

Panasync  Cl 395.  Non-Interlaced 
28DP.  1024x  768  $429 

AAMAZING 

AMZ1 728  1 r VGA  Non-Interlaced 

Color  1024  x 768  31  DP $939 

AMZ2031  20"  VGA  Non-Interlaced 
Color  1024  x 768  28  OP $1599 


SlUQlr 


. ST  59 
$299 
$239 
$299 
$379 
$49 
$65 


NX-1001  Multifont $139 

NX- 1020  Rainbow  $179 

NX  2420  Black  S255 

NX  2420  Rainbow $299 

LAP  TOP  PRINTERS 

Citizen  PN48  Notebook  $289 

Canon  BJ10E $325 

Seikosha  LT20 S279 

Kodak  Dtconix  150+ $329 


SyQuest  Removable  Media  Drive*  I IRWIN  Tape  Back-up 


SQ  555, 44MB  Bare  Drive $309  40SXi  / 40SXE S189/S309 

SO  5110,  88MB  Bare  Drive $425  80SXI  / 80SXE $245/5359 

44MB  Media  Cartridge $79  SLX  20A  Adapter $69 

88MB  Media  Cartridge $125  Accutrak  120/250  STDjnt  S185/S239 

Call  for  our  Low  Pricing  on 
External  Kits  for  44MB  & 

88MB  SyQuest  Drives! 


Accutrak  120  Plus  Int./Ext.  S239/S345 
Accutrak  250  Plus  lnt./Ext.  $299/5379 


CHINON  Floppy  Drives 


5 25'  360KB  PC/XT $54 

5.25' 1.22MB  PC/AT $59 

3.5*  with  Frame  720KB  PC/XT $42 

3.5‘  with  Frame  1 44MB  PC/AT  $59 


CD  ROM  CHINON 


Complete  CD  ROM  Packages 
Including:  Software  Toolworks 
and  CD  ROM  Software 

I int.  $499  irExt-$599  | 

All  cables,  drivers,  connectors  included 


PRODUCT  I VITY 


386  To  Tin  Max  51 

ACT!  20 

Address  Book  Plus  VI.  0 

Adobe  Type  Align  lor  Win 

Adobe  Type  Manager  20 

Adobe  Type  Mg* . Pak 
After  Dark  lor  Windows  V 10 
Alpha  Four  1.1 

American  Heritage  Dictionary  OOS 


Carbon  Copy  Plus  60 
Checklt30 

Clarion  Person  Dev.V20 
CNnon  Pro  0«v  V2.1 

CkMMrSO 

Copy  II  PC  60 
Corel  Oraw  2 0 lor  Wndows 
Correct  Grammar  1 0 DO&W/in  .51 


Oac  Easy  Bonus  Pack  4 2 
Oac  Easy  Accounbng  4 2 
Dac  Easy  Accounting  Upgrade  4 2 
Dec  Easy  Payroll  4 2 
D8  Fast  tor  Windows  1.5 
Data  Perfect  2 2 
Definitions  Plus 
Design  CAO  20  50 
Design  CAD  30  3 1 
OESOview  V.2.4  NEW 
DESOview  386  2 4 NEW 
Direct  Access  5.1 


6695 
21295 
49  95 

6295 

6295 

11995 

32  95 
295  95 

51  95 

28795 
62  95 
209  95 
28195 
5395 
3595 
3095 
215.95 

Cat 

31595 
4495 
11195 
79  96 
44  95 
449  95 
495  95 

33  95 
365  95 

95*9  95 
9995 
47595 
121  95 
89  95 
47  95 
6195 
233  95 
27595 
60  95 
165  95 
188  95 

79  95 
13195 
62  95 
7995 

80  95 


[DR  Multiuser  OOS 

Draw  Perfect  1.1 

Dream  ► 

Express  Presenter  DOS 
Express  Publisher  V20 

Family  Tree  Maur 

Fast  Back.  10 

FastPak  Mat  5 0 

File  F/X 

Flow  Charting  3 

Form  Filer  3.0 

Form  Publisher  wife  6 File — 

Form  Tool  Gold  30 
Formworx  wM  6 Fde  hx  OOS  3 0 
Fonnworx  «■/  FI  & File  lor  Wm  2 0 

FoxBase  A* 

Fox  Pro  20 

French  Assistant ._ 


149  95 
9995 
41  96 
11795 
55  95 
.7195 
135  96 
. 79  96 
11196 
54  95 
. 97  95 


SHIPPING  CHARGES 

Order  1 or  1 .000  software  titles  m per 
& shipping  in  the  contiguous  ORDER 

48  states  is  only  - * 


RigdIW 


Ml  5.0 ..... 


17796 
124  95 
45595 
42  95 
124  95 

German  Assistant  42  95 

GraKek 82  95 

Grammal*  IV  2 0 or  2 0 lor  Windows  56  95 
Grasp  4 0 185  95 
Harvard  Graphics  3.0 . 395  95 
Hqaak  V20  9695 
Hyper  ACCESS*  5695 

Imprs* 7-  95 

Info  Select  2 O 8895 
into  Spotter  50  46  95 
Instant  Recall  V 1.2  62  95 


129  95 
5095 
87  95 
12495 
280.95 
9595 
335  95 
405  95 
31  95 
37  95 
22195 


Just  Wide  10 
Labels  Unlmled  V 30 
Lspknk  Pro  4 0 
Letter  Perfect  10 

Lotus  Agenda  2 0 

Lotus  2 3 Upgrade  

lotus  123  tor  DOS  V2  3 
Lotus  123  lor  Windows 
Mavis  Beacon  Typing  V.2.0 
Mans  Beacon  Typing  V 2 0 lor 

Memory  Commander 
More  Fonts  V2  0 73  95 

MS  Basic  Dev  Sys  7 1 314  95 

MS  C Comoler  6 0 31495 

MS C Compiler 60 w/W«id Dev  KB  46995 
MS Coboi Comp  V 4 5 56595 

MS  DOS  V3  3 54  95 


MS  DOS  4 01 

MS  DOS  5 0 Upgrade 
MS  OOS  5 0 wlHotogram 
MS  Entertainment 

MS  Excel  30 

MS  Flight  SimuNtor  4 0 

MS  Macro  Assembler  V.6  0 
MS  Max  5W  Station 
MS  Office  tor  Windows 
MC  PC  Mari  Server 
MS  Protect  tor  Windows  10 

MS  Quick  Base  45 

MS  Quick  C 25 

MS  Quo*  lor  Windows 
MS  Ouick  C/Ouick  As  2.51 
MS  Quick  Pascal 
MS  Source  Profiler 
MS  Visual  Basic 
MS  Windows  3 0 
MS  Wn  D*v  Tool  3 0 
MS  Word  5 5 

MS  Word  lor  Windows  1 1 
MS  Works  2 0 
Neboom  Single  User  2.0 

Netroom-50  User 

New  PrmtShop 

Data  Disks,  each 


Norton  Backup  1 2 DOS  6 W.r 


Obiecl  Vision  1.0  (Special  Price) 
Ommpage  386  V3  0 
On  Target  lor  Windows 

Outside  Id  25 

Pic  eli  2000 

Pack  Rat  (need  win)  V3.0 

PageMaker  4 0 Aldus 


5995 
62  95 
7995 
2895 
...299  95 
3895 
97  95 
26595 
47595 
465  95 
434  95 
6195 
6195 

128.95 
12495 
6195 

52.95 

129.95 

94  95 
31495 
209  95 
309  95 

92  95 
50  95 
27995 
36  95 
22  95 
3095 
103  95 
8395 

95  95 
95  95 

...113.95 

-.20995 


Paradox  3 5 

PC  Anywhere  3 
PC  Anywhere  IV  4 03 
PC  File  6 0 
PC  Globe  4 0 
PC-Kw*  Power  Pa*  2 0 
PC  Toon  Oeiuxe  7 1 
PC  TOON  Deluxe 
PC  USA  20 
Peachtree  ill  Complete 
Peachtree  III  w/POO  III 
Percent  Edge  1 0 
Perform  Pro  Windows 


Personal  lawyer 
Persuasion  2 0 lor  Windows 
PFS  1st  Choice 

PFS  1st  Publisher  3 0 w/Dekn  Pawn 

Pf  S Oltlcewnter  V.6  2 

PFS  Window  Works  10 

PuacPius20 

Plan  Perfect 

Polaris  Peckrat  4 0 

Power  Basic 

Prim  Cacbs  2.3 

Printer  Control  Panel  . 


...494  95 

fit  .95 
10195 

81.95 

36  95 

71  95 

105  95 
13696 
36  95 
143  95 
21196 
6395 
17495 
54  95 
33  95 
329  95 


Sideways  33 

Simply  Accounting 

Sittnck  lor  Windows _ 

Smartcom  Executive  20 
SmartKey  Advance  60 
Smartware  II 
Sort  Type 

Software  Bridge  5 0 


SPF/PC  ... 


Spmwnte  II 
Stacker  2 0 

Stacker  Coprocessor  2 0 AT/16 
StaUgriphes  50  A 
Superbase  4 lor  Windows  12 
SuperCaic5 

Supercourse  lor  S AT. — 

SuperSlor 
Switch  It  3 23 
Take  Note  Windows 

Tuneshps  Hi  V4  0 

Toolworks  Office  Maneger  w/M  B 
Turbo  Cm  2nd  Edition 
Turbo  EMS 

Turbo  Pascal  60 /tor  Win 


*49  95 
258  95 
— 81  95 
...30  95 
235  95 


O & A Network  Pack  V 40 
O&AV40 

O DOS  III 

Oemm  386  6 0 NEW 

Oemm  5Q/60  6 0 

ORAM20 

Ouattro  Pro  3 0 

Ouattro  Pro  Upgrade 
Quick  Pay  10 

Quick  Schedule  PkrsV3.1 ... 

Quicken  5 0 


9995 
9495 
65  95 
133.95 
285  95 

47  96 
322  95 
25595 

48  95 
6195 

6195 

4995 
.304  95 
9195 
34  95 


WinFax  Pro 
Wxxtoes  Draw 
Windows  Spell 


Word  Perfect  Office  PC  301 
WordPerfect  Upgrade  lot  Win 
Wordstar  Laptop  CoDeclion 
XTree  Gold  2 0 


56  95 
...5695 
124  95 
.7535 
-.71.95 
5795 
429  95 
11295 
7395 
5695 
42  95 
185  95 
30  95 
5995 
80  95 
175  95 
575  95 
409  95 
9195 

29  95 
..  . 72.96 

5595 
51  95 
18895 
icon45  95 
-.66  95 
50  95 
9396/16095 

30  96 

7295 
45  95 
9995 
3*95 
6395 
38  95 
6195 
34  95 

7195 

7295 
121  95 
23995 
265  95 
89  95 
76  95 
159  95 
88  95 
204  95 
114  95 


RECREATION 


A-l0Tank  lUler  V 1 5 Upgrade 
Castles 

EMra  Mistress  ol  the  Dark 

Falcon  30 

Right  SimuUtor  4 0 
Right  Stick 


King  s Quest  5 Enhanced 
Kralt  Thunoerstt*  Joystick 
LaRusa  Ultimate  Baseball 
Leisure  Suit  Larry  2 or  3 
Leisure  Suit  Larry  1 Enhanced 


Pro  Tentue  Tour  2 
RaXroed  Tycoon 
Secret  ol  Monkey  IsK 

Sim  City 

Sim  Earth  AT  HD 


Where  m the  Past  Carmen 
Where  m the  World  Carmen  De 
Wing  Commander 
Mission  DM  1 or  2 
Wing  Commander  II 


feign ! 


U Combat .... 


36  95 
3795 
36  95 
36  95 


4900 

3195 

3695 


39  95 
4195 
2700 
3195 
36  95 
3695 
3195 
3695 
1795 
42  95 
3195 
24  95 
3195 

36  96 

37  95 
30  95 
4195 
36  95 
3095 
3095 

36  95 
47  95 
4195 
1995 
47  95 
3695 

37  95 


We  Have  Hundreds 
ot  Titles -Call  Us! 


PO  Box  17882  ORDI  RING  IWO  Speedy  eyi 

31 

WW,  (414)  357-8181 

1 lam-Spm  sat  F„  357.7814 


im  MM.  Vomer 
4 Ml  be  chirged 
meer  Call  (414) 


ISS  jiub»i«s,  mm  IIS  08  AH  orders  Hi 
An  goods  ere  ora  end  inelvde  lectori  werreoh  * 
R A # oi  your  return  Ml  not  b*  ea 


CIRCLE  300  ON  READER  SERVICE  CARD 


Magazine 

“Arlington 


says. 

offers 


worry  free 


$1795.00 


33  MHZ  386  CACHE 


• 64K  CACHE  RAM 

• 4 MB  RAM 

• 1.2  5.25  " DRIVE 

• 1.44  3.5  " DRIVE 

• 89  MB  19MS  IDE  DRIVE 

• 16  BIT  VGA  1024  * 768 

• 14"  1024  x 768  VGA  COLOR  MONITOR 

• 1 PARALLEL/2  SERIAL  PORTS 


• LARGE  TOWER  ADD  $100.00 


WHY  AN  ARLINGTON 
COMPUTER? 

• In  business  since  1984 

• Over  150.000  satisfied 
customers 

• 1 year  parts  and  labor  warranty 

• 30  day  money  back  guarantee' 

• Toll  free  technical  support 

• 12  month  on-site  service' 

• Desktop  or  mini  tower  same 
price  — large  tower  add  $100 

• We  specialize  in  custom 
configurations 

• One  stop  shopping  — 
complete  line  of  name  brand 


20  MHZ  386SX 

• 1.2  5.25"  DRIVE 

• 1 MEG  RAM 

• 40  MEG  IDE  DRIVE 

• 16  BIT  VGA  (1024  * 768) 

• 14"  1024  * 768  VGA  COLOR 
MONITOR 

• 1 PARALLEL/2  SERIAL 
PORTS 

• KEYBOARD 

• DOS. 

$1249.00 


25  MHZ  386 

• 2 MEG  RAM 

• 1.2  5.25"  DRIVE 

• 40  MEG  IDE  DRIVE 

• 16  BIT  VGA  (1024  * 768) 

• 14"  1024  * 768  VGA  COLOR 
MONITOR 

• 1 PARALLEL/2  SERIAL 
PORTS 

• KEYBOARD 

• DOS. 

$1399.00 


33  MHZ  486  CACHE 

• 256K  CACHE 

• 1.2  MEG  5.25  " DRIVE 

• 1 44  MB  3 5 " DRIVE 

• 211  MEG  15  MS  IDE  DRIVE 

• 4 MB  RAM 

• 16  BIT  VGA  1024  - 768 

• 14"  1024  - 768  VGA  COLOR 
MONITOR 

• 1 PARALLEL/2  SERIAL 
PORTS 

• KEYBOARD 

• D.O.S. 

$2695.00 


accessories 


Arlington  Computer  Products.  Inc. 

1-800-548-5105 


'FCCB  CERTIFIED  ON  SITE  SERVICE  TO  MOST  U S LOCATIONS  (INCLUDES  CPU  ONLY  - ADDITIONAL  COMPONENTS 
EXTRA)  MONEY  BACK  GUARANTEE  DOES  NOT  INCLUDE  SHIPPING  CHARGES 
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c 
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Pipy  right 


u 
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ARLINGTON 


mail  order  purchasing  at  reasonable  rates!” 


HEWLETT-PACKARD 


EPSON  PRINTERS  PANASONIC 


LaserJet  III  w/Toner $1549 

Laserjet  IIP  w/Toner $869 

Laserjet  IMP  w/Toner $1059 

IMG  Upgrade $99 

2MG  Upgrade $129 

4MG  Upgrade $219 

Extra  Toners  $79 

Deskjet  500 $489 

Pacific  Page/XL $329/$699 

Pacific  CFL $259 

Pacific  Data  25  in  1 Font  . $249 


LX810 . 
FX850 . 
FX1050 
LQ200 
LQ510 


. $155  LQ570  . . . $259 
. $289  LQ860  . . . $549 
. $395  LQ870  . . . $435 
. $229  LQ1070  ..  $359 
. $245  LQ1170  ..  $569 


LQ2550  . . $849 
EPL7000  . $789 
EPL7500  $1959 
DFX5000  $1269 
DFX8000  $2139 


Action  Laser  II $699 


1123 $199  1695  $369 

11241 $275  2624  $399 

1180 $149  4420  $749 

1624  $339  44501  . . . $1079 

1654  $539  4455  ....  $1749 

4420/44501  2MG  Memory  ..  $149 


ML320 

ML321 

ML380 


OKIDATA  PRINTERS 

$319  ML390  . . . $439  OLC  400  . $639 
$439  ML391  . . . $599  OLC  800  . $929 
$219  ML393  . . . $919  OLC  820  $1239 


CITIZEN 

GSX140  . . $269  GSX145  . . $379 
GSX140+  . $299  GSX200  . . $159 
HSP500. . .$299 


NOTEBOOKS 


AST  43V,  386.  40  MG  . . $2599 
Epson  NB3S.  40  MG  . . . $2899 
Goldstar  620.  386SX20, 

40  MG  $2149 

Panasonic  CF270, 

16  MHz.  20MG.  VGA  ...  $1559 
Panasonic  CF270, 

16  MHz.  60  MG.  VGA  ..  $1899 
Panasonic  CF370H6 
386SX-20,  60MG.  VGA  . $2649 


TEXAS  INST. 


TM  2000/20  MG  $969 

TM  2000/40  MG  $1199 

TM  3000/40  MG  $2249 

TM  3000/60  MG  $2569 

TM  3000/WINSX $2799 

LASER  STD $879 

LASER  PS17  $1199 

LASER  PS35  $1499 


SOFTWARE 


D Base  IV $469 

Harvard  Graphics  3.0  ...  $389 
Lotus  123  2.2/3. 1 . . $329/$389 

Microsoft  Mouse $89 

Microsoft  Excel $299 

Microsoft  Windows  3.0  .. . $79 

Microsoft  DOS  5.0 $79 

Multimate  Version  IV $239 

R Base  for  DOS  $439 

Symphony $459 

Ventura  Desktop  Publ.  ..  $499 
Word  Perfect  5.1 $249 


COMPAQ 


Model  386S  w/40  MB  . . $1899 
Model  386E  w/40  MB  . . S2499 
Model  386E  w/100  MB . . $2699 

LTE  20 $1699 

LTE  286  20/40  . . . $2099/$2399 

LTE  386-60MB S3999 

6 Month  Warranty 


MULTIFUNCTION 

BOARDS 


AST  6 Pack  w/384K $159 

AST  Rampage  Plus $329 

Irma  Board  III $399 

AST  5251-11  Plus $439 

inM 

Intel  Above  Board + $269 

Intel  Plus  8 w/2  MG $399 

Intel  386  PC  w/1  MG  ... . $459 

Intel  Satisfaxtion $359 

Intel  Scanner  Option  — $299 
Intel  Snap-In  386  $359 


DRIVES  & TAPES 


Ext.  5V7  for  PSII $159 

Ext.  1.2  for  PSII $159 

Toshiba  3%"  720K $69 

Toshiba  3 W 1.44  $69 

Colorado  Jumbo  120 $249 

Everex  60  MB  Tape  $209 

SEAGATE  HARD  DISKS 
48  MB  3%  (157N-Kit) ....  $259 

40  MB  (157A) $169 

40  MB  for  AT  (ST251-1) . $229 
80  MB  for  AT  (4096)  ....  $399 

80  MG  296  Kit $299 

89  MG  1 102 A $279 

106  MG  3120A $369 

120  MG  1144A $439 

211  MG  1239  $569 


IOMEGA 

90  MB  Int.  w/boot  card  . . $979 
90  MB  Ext  w/boot  card  . $999 


PLUS 

Hard  Card  40  MB $549 

Hard  Card  50  XL $369 

Hard  Card  80  MB $489 

Hard  Card  105  MB $559 

CONNOR  HARD  DRIVES 

40  MB $199 

100  MB $349 

200MB $589 


ikviin 

Dove  2400  Fax  Modem  . . $299 
Hayes  1200/2400  Ext  $279/329 

Hayes  Pocket  2400 $119 

V-Series  9600  Int $489 

Hayes  Ultra  96 $599 

Intel  2400  $139 

Intel  2400  Ext $159 

Intel  2400  Ext.  MNP $209 

Intel  9600  Ext $479 

Mghtz  2400  Tosh/CPQ  . . $129 

Everex  2400  $79 

Everex  2400  External — $169 

US  Robotics  9600 $569 

US  Robotics  Dual  Std  . . . $799 


CHIPS 

256K/1  MG  Chips. 

each  $4/$7 

256K/1MB  Simms . 

. . . $20/$59 

Compaq  386  4 MB 

$279 

Compaq  SLT  2 MB 

$239 

Compaq  LTE  2MB 

$159 

Compaq  LTE  386  4MB  . . $399 

Compaq  Port  2MB 

$275 

HP  2MG  Upgrade. 

$129 

IBM  2-8  MG  Board. 

$349 

IBM  70  & 80  2 MB 

$129 

OKI  Laser  2MB  . . . 

$149 

WeT 

Intel  8087-2 

$109 

80287-1 0XL/XLT  . . 

$89 

80387- 16/80387-SX 

. $ 1 95/$1 29 

80387  SX-20 

$139 

80387-20  

$195 

80387-25/80387-33 

. . $195/195 

80487  SX  

$449 

SCAN.  & DIGIT. 

Epson  ES300C $999 

Kurta  XLP $249 

Logitech  ScanMan $159 

Panasonic  FXRS  3070U  . $939 

Summasketch  12*12 $309 

Summasketch  12*18 $559 


NETWORKING 


Netware  2.2  5 User $499 

Netware  2.2  10  User  . . . $1099 
Netware  2.2  50  User  . . . $1949 
Lantastic  10BPS  Starter  . $469 

El 43  Ethernet  $209 

NE1000  Ethernet $139 

NE2000  $159 

Ethercard  +/+16. . . . $139/$  169 
EtherLink  II  3 Com $189 


VIDEO  BOARDS 


ATI  16  Basic $89 

ATI  VGA  Wonder  XL....  $179 
ATI  VGA  Wonder  512  .. . $199 

ATI  8514  IMG $489 

Boca  Super  VGA $129 

1024  VGA  16  Bit $79 

Genoa  6300/6400  . . $169/$219 
NEC  Grph  Engine  256  . . $849 

Orchid  Pro  II  IMG $269 

Paradise  VGA  1024  $139 

Paradise  +16 $129 


MONITORS 


MITSUBISHI 

EGA $319 

VGA  XC1429  $389 

Diamond  Scan $489 

HL6615  16" $1029 

HL6945  20" $1789 

NEC 

Multisync  IIA $409 

Multisync  HID $549 

Multisync  IVD $979 

Multisync  VD $2099 

PANASONIC 

1381  VGA  1024*768 $329 

1395  VGA  1024*768 $539 

GOLDSTAR 

Color/EGA $199/$249 

VGA  1425+/1430  . . . $259/$279 

VGA  1460  $299 

VGA  1620+ $699 


Plrlington 
Computer 
Product/,  inc. 


FOR  ORDERS  S SYSTEMS  QUOTES 


800-548-5105 


HOURS  C.S.T. 

7:30  - 6:30  pm  • Moo.-Frt. 

0:00  - 1:00  pm  - Saturday 

1970  CARBOY 

MT.  PROSPECT,  IL  60056 


CUSTOMER  SERVICE  AND  IN  ILLINOIS  708-228-6333 
shipping  708-228-9748 
TECHNICAL  ASSISTANCE  708-228-1470 
We  Export I fax  708-228-0516 
No  surcharge  tor  MasterCard  or  Visa. 


CIRCLE  336  ON  READER  SERVICE  CARD 


u c 


I N C. 


TER 


★ FREE  SHIPPING -CALL  FOR  DETAILS 

★ FREE  TECHNICAL  ASSISTANCE 

★ CALL  FOR  LATEST  PRICING 

★ INTERNATIONAL  DOMESTICS  GOVT ORDERS  WELCOMED  |GSA  APPROVAL  PENDING) 

★ VISA  MASTERCARD,  DISCOVER.  AMERICAN  EXPRESS.  P.O.S  & CO.D.'s  ACCEPTEO 

★ SUPERIOR  WARRANTIES 


. . . For  the  best  memories 


TIME  IS  MONEY  - SA  VE  BOTH  - WITH  ONE  CALL 

ORDER  NOW  1 -800-255-8607 


Z3I6/20/25/33/33E 

1MB 

ZA 38 00  ME 
2MB 

ZA3600MG 
4MB 

ZA3800MK 


HP  ll/IIO/IIP/lll/IIIO/IIIP 

1MB  89  00 

2MB  11900 

1MB  19900 

Cill  tir  Epson  Piiiuiic. 
IBM.  Cam  Takiki 
Oki  NEC  & Mire 


0(ik|r«  386/33 
486/2 S/ 33  ft  S,Jtem  Pn 

2MB 

1 15144-001 

8MB 

116561-001 
32MB 
116568-001 


AST  RAMPAGE  PIUS  2S6 

16  III  AT  Emended 
Expanded 2-8MB  UM 
EMS4  0 ; Std  SIMMS 
248  00  w.2MB 
PS2  Models  502  SO 
55SI60  65  SI 
Micro-Channei  2 12MB 
Standard  SIMMS 
379  00  a 2MB 
PS2  Models  70  ft  80 
M>cr  o-Channel 
2-14MB  369  00  a 2MB 
4 16MB  495  00  m 4MB 


14900 


77900 


367800 


Deskpre  386 S 

1MB  Mod 
113646-001 
4MB  Mod 
112534-001 
1MB  Bd 
113644-001 
4MB  Bd 
113645-001 


Pinallt  386/20 

1MB  Kit 
107651-001 
Interlace  Bd 
107707-001 
4MB  Bd 
107653-001 
4MB  Mod 
107654-001 


9900 
27700 
14900 
320  00 

14900 
8900 
399  00 
39900 


l 2MB  BD 

1 MB  Kit 

APCH850E 

19900 

500510-003  8900 

7900 

1MB  MOO 

4 MB  Kit 

APC-H851E 

15000 

500510-004  28900 

APCH852E 

599  00 

1 MB  Kil 

4 MB  MOD 

500510-007  6500 

D1642A 

APC  H853E 

629  00 

4 MB  Kit 

Prasmite  386.20 

386/25 

500510-008  19900 

Bunneswnile  386/25 

Premium  386-SI/25/33 

2MB 

1MB 

89  00 

APC-M65SX 

419  00 

500780-003  7500 

Pmermite  486/33 L 

Premium  II  386SX20. 

12900 

486/2  5 E 

16.  486-33  ft  Cupid  32 

BusiMlimile  386  33E 

i MB 

299  00 

486/25  E 

500780-003  7500 

2MB 

4 MB 

Q2152A 

569  00 

OP-41  -5101 

289  00 

500780-004  32900 

NOTE  VECTRAES12 

PS/I 

Modtii  35SX  40SX  50Z 

Model  80-A21/A3I/ 

512K  Kil 

55 SX.  65SX  70  E6I/I21 

A61/1 1 1/311 

1057035 

75  00 

’MB 

4 MB 

2MB  Kil 

6450603 

7500 

6450160  336  00 

M 

225  00 

2MB 

Model  90  95  ft  P-75 

Model  30/286 

6540604 

11900 

1MB 

51 2K  M 

4 MB  i not  5023 

6450902  15900 

30F5348 

45  00 

34F2933 

24900 

4MB 

2MB 

30F5360 

14500 

Model  70A21/A6I 

6450128  284  00 

82 1 861 

EXPANSION  BOARDS 

2MB 

12900 

SEE  IBM  EXPANSION  AO 

Card  — 275  00 

Many  other  upgrades 

Model  80-041 

For  IBM  Models 

available  lor  ALB  NCR 

iMB 

50/60/50Z  ft 

Sun.  Dell  ft  More 

6450375 

99  00 

COMPAQ  286  1? 

COMPAQ 
LTE  286 

1MB  114  00 
2MB  17500 
4MB  45000 

LTE  386  S/20 

1MB  18800 
4MB  4/5  00 

SIT  216 

1MB  13500 
4 MB  535  00 

SIT  386 

1MB  135  00 
2MB  20900 
4MB  45700 

NEC 
PS  286/ 

386  SXI6 

1MB  15900 
4MB  47900 

PS  386 

2MB  24900 
8MB  995  00 

PS  386  SX20 

1MB  18500 
4 MB  48900 


TOSHIBA 
TIOOO  SE/IE7 
LE/2000SI 

1MB  140  00 
2MB  24900 
4 MB  46900 
ILL  SX  only) 
8MB  995  00 
ILL  SX  only) 
T1200IE/T1600 
1310DE 

2MB  14700 

T3100SX/ 

T3200SX 

2MB  14700 
4 MB  27900 

13200 

3MB  239  00 

T3200SIC 

2MB  14700 
4MB  27900 

T5I00 

2MB  14700 

T5200/TB500 

2MB  14700 
8MB  649  00 


386  SI/20 

4MB  24900 

IBM 
140  SI 

2MB  17500 
4MB  30900 
SMB  695  00 

TEXAS  INST 
TM2000 

1MB  12900 

TM3000 

2MB  15700 

ZENITH 
SS  286/286 E 
1MB  12900 
SS  SI/2I6E/ 
SLIMSPORT/ 
ALPHA/BETA 
2MB  17900 


B/I^Vl  NBCC38B  SX  16/20  NOTEBOOK*  ALL  CONFIGURATIONS  AVAILABLE*  CALL  FOR  DETAILS  i Made  m Japan) 


NON  AVAILABLE  - T2000  SIE/2200  SI  UPGRAOES 

Call  lor  Zeos.  Commodore.  Compuadd  Evetex.  Borrow  u 
Sanyo  Panasonic  Leading  Edge  Sharp  Epson  AT&T 


TERMS  & CONDITIONS 


Send  PO  s & Mill  Orders  It 
Performance  Memory  Products 
6354- B Carte  Del  A be  la.  Cirlslid.  CA  92009 
619-931-7824  • FAX  61  9-931-6557 

• Ne  Surctiirie  VISA/ 8A C/ Oiscaver  AMEI  Add  3% 

• 20%  Restickii)  Fee  ler  Noa- Oelective  Return 

• Price  & AviililiUly  Select  It  Ckei|e 


CIRCLE  343  ON  READER  SERVICE  CARD 


(MOW 

Please  write  to: 

PC  Magazine,  P.O. 
Box  54093,  Boulder, 
CO  80322.  Include 
your  mailing  label 
from  a recent  issue 
of  PC  Magazine 
for  faster  service. 
Please  allow  up  to 
60  days  for  change 
of  address  to  take 
place. 

I 


Copyrighted  material 


@ COMPUTER  DISCOUNT  WAREHOUSE M © 


PANASONIC  CF370/H6 

Notebook  Size  Laptop  Computer 

• 20  MHz.  80386SX  Processor  • 1 MB  of  RAM  -1 .44  MB 
Floppy  Dnve  • 60  MB  Hard  Drive  • 84-Key  Keyboard 

• Backlit  Triple  Supertwist  LCD  Screen 

CDW  Price $2649.00 


(2®  65© 


WHY  PAY 
RETAIL? 

CDW  Sells 
For  less 


MAGNAVOX 

MAXSTATION 

386SX/16  Personal  Computer 

• 1 MB  Standard  RAM.  Expandable  » 

To  8 MB  • 3 Expansion  Slots  (16-Bit)  E 

• 3 Drive  Bays,  2-External.  1 -Internal 

• 101 -Key  Keyboard  • AT-IDE  Hard  Disk  And  Floppy 
Controller  Built-In  • 3.5"  Floppy  Disk  1 .44  MB  High  Density 

• 5.25”  Floppy  Disk  1 .2  MB  High  Density  • 40  MB  Hard 
Drive  • Super  VGA  • 800  x 600  DPI  • 256  k Video  RAM 

• Parallel  Port/Serial  Port/Video  Port  • Novell  Workstation 
Approved.  Windows  3.0  Certified  • MS-DOS  4.01, 
MS-DOS  Shell.  GW-BASIC.  LIM  EMS  4.0  Drivers 


AND  SERVICES  YOU  BETTER  C°w  Pri« 


$899.98 


HARDWARE,  SOFTWARE  & PERIPHERALS  AT  DISCOUNT  PRICES 


MAGNAVOX 

MAGNAVOX  SX 1 6 40MB  CD-ROM 
MAGNAVOX  SX20  80MB  2 MB  VGA.  2 Dr 
MAGNAVOX  SX20  80MB  Ini  CD-ROM 
MAGNAVOX  38633  1 2QMB.  Eid  VGA.  2MB,  2 Di 
MAGNAVOX  286  VGA  Notebook  20MB 
MAGNAVOX  386SX/16  VGA  Notebook  40MB 
PACKARD  Bill  S 
Packard  Bell  286  Notebook 
Fame  48125,  130  MB  HO.  2 Dnve.  VGA 
Force  SX16.  44  MB.  VGA  Interfile* 

Force  SX  20  MHz  105  MB,  VGA,  2 Doves 
Fore*  SX  20  MHz  1 30  MB.  2 Dr . Modem 
Force  SX  20  MHz.  210  MB.  2 Dr , Fa*  Board 
386SX/16  Notebook  40MB,  2 MB  RAM 


WI1  i M 

1359.30 
1274.41 
1595  40 


1029.32 

1479.61 

1673.2S 


EPSON 

$15460  FX850 

435.00  EPL  7000  Laser 

869.00  EPL  7500  Laser  PS 
399  00  LQ1170 


PPM 68700 


789.00 

899.00 
596  00 

.'Vi  u. 


CM /’OX!  10MHz  20MB  N 

CF  270  286  16MHz  20M8 
• 1 270  286  I OMNI  BOMB 


k Laptop  $1393  55 
ofobook  1548  36 
otobook  1897.85 


SEC 


OKIDATA 


OKILASER400  595.86  ML39U 
OKILASER  800  926.96  ML380 

OKILASER  830  1314.50  ML393- 

ONLASERMO  15*450  MUSS  • C 
ML320  31468  ML321  ... 


^■ri  I * I A l'  7 

THMB 

iny 

MICROSOFT  Window*  30 

$92.75 

24006  MNP 

179.98  2400  External  MNP  207  69 

ASYMETRIX  Tool  book 

4*9  10 

279.00 

PRACTICAL  PERIPHERALS 

BITSTREAM  Facelift  for  Windows 

59.50 

2400  V 42  Ini 

$156.81  2400  Int 

$79.48 

16163 

CAERE  Omnipage  386 
CAERE  Ommpage  Professional 
CALERA  Wordscan  ♦ for  Windows 
COREL  SYSTEMS  Corel  Draw 
CROSSTALK  lor  Windows  3 0 

DMP  PC  Anywhere  IV 

429.97 

9800V  32.42BIS  43358  Pocket  2400 
HAYES 

2400  External  $323.84  >'  * -i.  . 

ULTRA  9603  External 

98  00 

$224  45 

609.98 

439.50 

599.42 
365  55 
119.85 

299.84 

96  60 

D Hubutxs 


CALL  FOR  THE  LATEST  MODELS  FROM  ALR 

camnAa 

LTE  286  Mdl  20  SI  574.60  DP38620E  M tl  1 $2297  46 
LTE  286  Me*  40  1 SI  522  DP3B626C  Ml  1 247130 

3938  (X)  « 

DP388SSO  Mill  i 1709  20  SIT  386S20  Mdl  60  412926 

(§  SAMSUNG 

SAMSUNG  SD716  386SX  16  Base  $88666 

SAMSUNG  Notomastef  SX  1 6 40  MB  2295  40 

TEXAS  INSTRUMENTS 


$343.93 

1 Wl>nyi 

43656 
Laser  1769  78 
759.00 


Couner  2400  264.61  V32  96006  567  80 

Dual  14.400  HST  789.65  157  77 

MH? 

2400  tor  TOSHIBA  1 27.33  2400lor  CCMPAQ  LTE  $15421 
CPI  VIVA  2400  lrtemal/9600  External  79  44X429.82 
CPI  VIVA  2400  External  Faxsend  Modem  99.40 

CPI  VIVA  2400  External  Hardware  MNP  1 39.73 


HOC  First  Apps  tor  Windows  3 0 
HDC  Windows  Express 
IBM  Current  lor  Windows 
INFORMIX  Wingz  lor  Windows 
LOTUS  123  For  Windows 


217.73 

299.20 

397.82 


P 


TM  3000  SX  Notebook  30  MB 
1 M 3000  SX  Notebook  40  MU 

TM  3000  SX  Notebook  60  MB 


$969.50 
2176  92 
2259.34 

2583.50 


I PACKARD 

H-P  Laser  Jet  Model  IIID  $237922 

HP  PMlyX 50QH P LaserJet  IIP  474.50849.00 

H-P  PaintJet  67103  H-P  Pant|(*l  XL  164135 
H-P  LaserJel  HIP  1028.00 

CANON  BJ 1 0EX  Bubble  Jet  323.68 

CITIZEN  GSX  140  289  44 

164860 


MULTI-TECH  2400EH  2400  Ext 
MULTI-TECH  696EA  9600 
MULTI-TECH  MT932EAB  9600 


$279.43 

448.32 

497.62 


CITIZE 

QMS  PI 


4MB  Memory  Board  CPQ  LTE  286 
4MB  Memory  Card  CPQ  LTE  386S 
2MB  Memory  Board  CPQ  SLT  386 
4MB  Memory  Board  CPQ  SLT  386 
8MB  Memory  Mod  CPQ  DmkpnySystam  Prc 
4MB  Modulo  CPQ  - 386  386S.  20E/25E 
4MB  CPQ  Exp  Bd  - 386S.  20E725E 
I MB  AST  Cupid  Simms 

4 MB  AST  Cupid  Stmma 

AST  Exec  386SX  4 MB  Module 
2MB  Upgrade  HP  LasorJat  II  / IID 
1 MB  Upgrade  HP  LaserJet  IIP  / III 
2MB  Upgrade  HP  LaserJet  IIP  / III 
4MB  Upgrade  HP  LaserJet  H/H0.„ 

IBM  Personal  System  II  Memory 

2MB  Memory  Module  IBM  PS/2  Mod  7080. 

1MB  OKI  Laser  400 

KINGSTON  FOR  TOSHIBA 

2MB  1200X1  *149.35  4MB3100SX 

2MB3100SX  149  35 

4MB3200SX  324.67  MR 


$97  40 
166.63 
431.25 
616.69 

195.00 

399.00 
5*5.60 

253.24 
299  95 

66.93 

246.25 
249.75 
165  32 


$324.67 
149  36 
27300 

149.35 


PACIFIC  DATA  Connec!  1 2 MB 
PACIFIC  DATA  1 MB  Upgrade  tor  tar  Jet  i 
PACIFIC  DATA  1 MB  tor  2P  / III 
POSTSCRIPT  CART  W/2MB  HP  LAS2 
CPI  JETMEMORY  1MB  tor  HPIIP/NMO 
CPI  JETPAGE  tor  HP  IIP,1ID1II  Posfscnpl 
CPI  SUPERSET.  425  Fonts  total  HP  Lae 


33*00 

107.60 

208.72 

20*72 


•TON  31 

EVEREX2400  Internal  Modem 

EVEREX  2400  External  MNP  w/Sft. 
EVEREX  2400  MNP  Internal 
IRMA  III  3270  XT/AT/PS/2 
WORLD  PORT  Modem/Fax  Ext 


INTEL  Above  Board  Plus  512K 


$449  75 

799.60 
1172.34 

349.75 

78.75 

189.88 

145.34 

399.60 
312.90 

96.80 

387.71 


LOTUS  AMI  Professional  lor  Windows  3 0 283.61 


MICROGRAFX  Charisma  309.23 

MICROSOFT  Excel  tor  Windows  V3  0 297  09 

MICROSOFT  Powerpoint  lor  Windows  3 0 297  65 

MICROSOFT  Productivity  Pack  lor  Windows  39.20 
MICROSOFT  Project  tor  Windows  30  418  68 

MICROSOFT  Windows  3 0 Developers  Krt  297.20 
MICROSOFT  Word  tor  Windows  3 0 297,89 


REFERENCE  Grammattk  lor  Windows 


ZSOFT  Soft  Type  Fonts 


SAMSUNG  12"  Amber 


COMPAQ  360KB  (SLT) 

COMPAQ  1 2 MB '360KB  (SLT) 

COMPAQ  360KB  (LTE) 

COMPAQ  1 2 MB/360KB  (LTE) 
CONNER  40  MB ' 120  MB 
CONNER  84  MB  / 209  MB 
IOMEGA  B90tB90Trans 
PLUS  Hardcard  IIXL  105MB 
PLUS  Hardcard  IIXL  50  MB 
SYSGEN  5 25"  *3  5"  External  Floppy 


209  00 
IIOOWMO 
357  65/585  88 
787  807799  50 
589  46 
38880 
20925 


AMERICAN 

AME-1200VX  $735.95  AME-520ES  $311.36 

AME-360SX  204.54  AME-800HT  552.50 

Mt  i . .”>7  81  AME600LS  434.68 

AME -Smart  400  307  96  AME-Smarl  900  609.12 

•© 

- . $183  41  BC-500  LAN  $279.24 


WYSE  50/60  Amber  or  Green  S346.1S/279.92 

WYSE  16030  Amber  or  Green  321.88/274.89 

WYSE  185  VT320  Amber.  Green  or  White  345.60 
WYSE  150  Amber.  Green  oi  While  260.45 


INTEL  387DX  16/20/25/33 
INTEL  387SX  16/SX20 
INTEL  287XL/287XLT 
CYRIX  FasMath  SX1&SX20 
CYRIX  FasMath  DX 16/20/25 
CYRIX  FasMath  287  8-20  MHz 
CYRIX  FasMath  0X33  MHz 


SI  98.25 
124.25/134.25 
84.00/84.00 
119.00/129.50 

178.50 
83.50 

188.50 


VGA  & EGA  MONITORS 

CALCOMP  3060  20'  MuteSync  1280  * 1024  CALL 
MAGNAVOX  Super  VGA  28mm  7CM321  334  40 

MAGNAVOX  CM9032  42mm  VGA  Cot*  249  SO 

MAGNAVOX  7BM749  Mono  14*  VGA  11950 

NEC  Multisync  4D&SO  939.56  / 2159.34 

NEC  Multisync  2A  / Multisync  30S  399.60/549  70 

PACKARD  BELL  8639  42mm  22957 

PACKARO  BELL  8509  31mm  279.98 

335.56 

SAMSUNG  VGA  28mm  CVB4997  335.42 

SAMSUNG  CSA  7571  1 r 856.92 

SONY  1320  / 1304  429.50  / 589.60 

ZENITH  Z-1492  53417 

VGA  & EGA  DISPLAY  CARDS 

ATI  VGA  Wonder  XL  1 MBS  1 2 $279,63/  2 1 9.32 

ATI  Graphics  Ultra  1 MB512K  564.04/435.95 

ATI  Integra  89.38  MsMVQA  77.16 


PARADISE  VGA/ VGA  .16 
ORCHID  Prodesigner  IIS  512K 
ORCHO  Prodosgner  IIS  l MB 
VIDEO  7 10241  512K/2S6K 
VIDEO  7 VRAM  I VGA  1 LC 
VCEO  7 VRAM  I VGA  512K 
VIDEO  7 VGA  16 


MOST  ORDERS  RECEIVED 
BY  5:00  P.M.  C.S.T. 
SHIP  SAME  DAY 


IF  YOU  FIND  A BETTER  PRICE  CALL  US  BEFORE  YOU  BUY 

2840  MARIA.  NORTHBROOK.  IL  60062  FAX  (708)  291-1737 


PC  Magazine  says..."You  may  find  a 
better  deal  here  tnan  anywhere  else." 


WHY  WAIT?  CALL  COMPUTER  DISCOUNT  WAREHOUSE"  NOW! 

WE  SELL  NAME  BRAND  ITEMS  FOR  LESS! 


(wk  (800)  326-4CDWW® 


1991  MPK  Computing.  Inc 


In  Illinois  FAX 

(708)498-1426  (708)291-1737 

CIRCLE  1 09  ON  READER  SERVICE  CARD 


Apply  tor  the  CDW  Credit  Card 
High  Volume  Bids  Invited 


LAPTOP  COMPUTERS 

AST  Prelum  E«ec  286  20  40MB  CALL 
AST  Premium  Exec  386  20  40  60MB  CALL 
Compaq  LTE386  30MB  CALL 

Compaq  LTE386  60M8  CALL 

Compaq  SLT386  60MB  CALL 

Everex  Tempo  LX  20  40  60MB  CALL 

NEC  Ultraiite  286F 1629 

Packard  Bell  PB286NB  VGA  20MB  1 369 
Packard  Bell  PB386SX  VGA  40MB  CALL 

Panasonic  CF270  370 1 579  271 9 

Sharp  PC6220  286  VGA  20MB  999 

Texas  Instrument  TM2000  999 

Texas  Instrument  TM3000  CALL 

Toshiba  T1200XE 1599 

Toshiba  T2000SX  20MB  SPECIAL 

Toshiba  T3200SX  3199 

Toshiba  T3200SXC  120MB  color  5799 

Toshiba  T5200 1 00MB 4199 

Zenith  ALL  MODELS CALL 

COMPUTERS 

AST  Premium  II  386SJC  20  model  5 1319 

AST  Premium  II 388-33  model  5 2399 

AST  Premium  II  486SX  20  model  5 2499 

Compaq  Deskpro  386Sw  80MB  1949 
Compaq  Deskpro  386S  20  w 80MB  1999 
Compaq  Deskpro  386  20E  w 1 24MB  2679 
Compaq  Deskpro  486  33L  mod  320  8699 

Compaq  SystemPro  ALL  MODELS 

DTK  286  386  486  custom  quotes  CALL 

Packard  Bell  all  models CALL 

Wyse  Terminals  30  50  60  294  375  298 

DISK  DRIVES 

Conner  40MB  IDE 199 

Conner  105MB  IDE  345 

Conner  21 0MB  IDE  549 

Conner  510MB  IDE  1555 

Maxtor  ALL  MODELS CALL 

Plus  Hardcard  II  XL  50MB  379 

Plus  Hardcard  II  XL  105MB  565 

Seagate  ST25M  40MB  MFM  242 

Seagate  ST157A  45MB  IDE  177 

Seagate  ST1144A  124MB  IDE  379 

Seagate  ST1239A  2i  1MB  IDE  595 

Teac  360K  5 25’ (loppy  59 

Toshiba  1 2MB  5 25'  floppy  69 

Toshiba  1 44MB  3 5"  floppy  69 

MA  TH  CO-PROCESSORS 

Cyrix  80387DX  20  179 

Cyrix  B0387DX  25  179 

Cynx  80387DX33  199 

Intel  80287XL  85 

Intel  80387SX- 16 124 

Intel  80387SX-20  134 

Intel  80387DX-20  25  33  189 

Weitek  ALL  MODELS  CALL 

MEMORY  PRODUCTS 

2MB  for  T 1 000SE  XE  8 T2000SX  269 

2MB  tor  T1200XE  179 

1MB  for  AST  Exec  149 

2MB  tor  T I TM3000  249 

1MB  lor  CPOLTE  386SX  319 

256x480ns  DRAM 5.50 

256x9  80ns  SIMM 17.00 


WlDESELECTION 

Huge  inventory.  Thousands 
of  items  in  stock  and  ready 

PACKARD  BELL  V 

Larnri  yn  up  MrMi|  Mat*  ikn 

FORCE  SX16 

•386SX  16MHz  1MB- RAM 
•3  5'  floppy.  800x600  VGA 


MONITORS 

Goldstar  ALL  MODELS CALL 

Mitsubishi  ALL  MODELS  CALL 

NEC  GS2A  1 4-  mono  VGA 179 

NEC  II A 14-  VGA  800x600  429 

NEC  3DS  14-  multisync  1024x768 569 

NEC  4DS  16‘  multisync  1024x768 CALL 

NEC  50  20"  multisync  1280x1024 2179 

NEC  3FGX4FG15' 1024x768 ,28mm  NEW 
NEC  5FG  17-  1280x1024  28mm  NEW 
NEC  6FG  2V  1280x1024  28mm  NEW 

Packard  Ben  8509  14‘  VGA  28mm 282 

Packard  Bell  8528SV  14'  1024x768 329 

Panasonic  1381  14'  1024x768 339 

Princeton  Ultra- 1 200'Ultra- 1 400 CALL 

Samsung  ML  4571  14"  mono  VGA 139 

Samsung  CT4581  14'  800x600  VGA  . 439 

Samsung  Sync4  17"  1024x768 STOCK 

Seiko  1440  1450  14'  VGA  25mm  495635 
Sony  CPD1304  14'  1024x768  25mm  .579 
Zenith  1492  14'  flat  tension  VGA 592 

VIDEO  BOARDS 

ATI  VGA  Wonder  XL  * mouse  512K 197 

ATI  VGA  Wonder  XL  w mouse  1MB 255 

ATI  85 1 4 Ultra  5 1 2K  1 MB  395  485 

ATI  Graphics  Ultra  w mouse CALL 

Cardinal  700 1024x768  51 2K  1MB  138159 

Hercules  Graphics  Station  1M3M  529  679 
NEC  Graphics  Engine  16256  595889 

Orchid  Pro  design  lls  51 2K1  MB  CALL 


Paradise  VGA. -VGA*  16 
Paradise  8514.  A. 

Video  7 1024. 256K  512K 

MISC 


SPECIAL 


LASERJET  ACC. 

Adobe  Postscript  can  HPil  309 

HP  Paper  Cassette  Trays  . IN  STOCK 

Pacific  Data  25  in  1 carl 257 

Pacific  Data  Postscript  cart  HP  III  IIP  339 
Pacific  Data  memory  boards  CALL 

BATTERY  BACKUPS 

American  Power  AP400  slimline  299 

Amencan  Power  AP5O0  259 

American  Power  AP600  445 

American  Power  AP900  607 

Tripp  LiteBC450  259 

Tripp  Lite  BC750  465 

Tripp  Lite  Iso  Bars ALL  MODELS 

MICE 

Logitech  Dexia  2-button  serial  49 

Logitech  Mouseman 79 

Logitech  Cordless  Radio  Mouse  1 35 

Microsoft  bus  or  senal  400  dpi  89 

Microsoft  Ball  Point  mouse  125 

Microsoft  mouse  w windows  3 0 149 

Mouse  Systems  ALL  MODELS  CALL 

CD-ROM  DRIVES 

NEC  CD-ROM.  ALL  MODELS 

Toshiba  CD-ROM  ALL  MODELS 

Sony  CD- ROM  ALLMOOELS 


a 


'N-TIME 

In-stock  orders  are  shipped 
the  same  day.  We  are 
fast  & efficient. 

v 


SOFTWARE 

Adobe  Type  Manager  59 

Adobe  Type  Manager  Plus 119 

Adobe  illustrator  305 

Adobe  Streamline  119 

Advanced  Revelation  699 

Aldus  Pagemaker  4 0 489 

Asymetrix  ToolBook  279 

AMI  AMI  Pro 119  289 

Bitstream  Facelift  59 

Bitsiream  Facelift  Value  Pk.  119 

Borland  Ouatiro  Pro 304 

Caere  Ommpage  449 

Caiera  Word  Scan  Plus 649 

Corel  Draw  2 0 359 

Lotus  1 -2-3  ver  3 1 399 

Microsoft  Excel  3 0 299 

Microsoft  Office  for  Windows  489 

Microsoft  PowerPoint 299 

Microsoft  Windows  3 0 99 

Microsoft  Word  for  Windows 299 

Polaris  Packrat  3 255 

Precision  SuperBase4  409 

WordPerfects  1 249 

Xerox  Ventura  Gold  3.0 519 

Xerox  Form  base 293 

OVER  1000  TITLES  IN  STOCK  ' 


PLOTTERS  & DIGITIZERS 

Caicomp  12x1 2 digitizer  299 

Caicomp  12x18  digitizer  599 

Hewlett  Packard  plotters  call 

Kurta  12x12  IS  one  359 

Kurta  12x17  IS  one 598 

Summagraphics  summa  II  12x12  CALL 

Summagraphics  summa  II  12x18  CALL 

TAPE  BACKUP 

Colorado  DJ-10  . 40  120MB  int  tape  239 

Colorado  DJ-20  120- 250MB  mt  tape  295 

Irwin  tape  drives  ALL  MODELS 

Maynard  XL5540  40MB  249 

Maynard  VPl50i 869 

Maynard  250Q  internal  1 1 29 

Mountain  40MB  nt  ext  249  CALL 

Mountain  FS8000  ml  519 

MODEMS 

Cardinal  2400  oaud  mt  MNP  5 99 

Caipak  2496  send  rec  fax  modem  139 

mi#i  Satisfaxtpn  Board  IN  STOCK 

Megahertz  modems  for  an  laptops  CALL 

Practical  Peripherals  PM2400  ml  139 

US  Robotics  Courier  2400  MNP  5 .279 

Woridpon  Fax.  Modems  for  laptops.  CALL 

Zoom  modems CALL 


WHY  MIDWEST  COMPUTER  "WORKS"  FOR  YOU 


SoundBlaster  Pro 

199 

SCANNERS 

Complete  PC  12  page  scanner 185 

Complete  PC  page  scanner  & Wordscan  .559 
Hewlett  Packard  Scanjet.  699 

Logitech  Scanman  256  299 

Microtek  Scanmaker  600G  1029 

NETWORKINQ 

3COM  3C503  Etherlmk 
Digiboard  ALLMOOELS. 

Lan taste  Ethernet  Starter  K,t 

189 

CALL 

469 

Netware  3 " 20  user 
Netwares  11  1 00- user 
Netware  3 1 1 250  user 
NE100GNE2000  Boards 

1899 

3799 

6999 

135-159 

SMC  Arcnet  PCS00WS  PCSOOFS 
Tiara  ALL  MODELS 

Thomas  Conrad  ALL  MODELS 

179289 

CALL 

CALL 

FAX  MACHINES 

Panasonic  Panatax  UF127 
Panasonic  UF300  pt»n  paper 
Panasorvc  UF7S0  Laser  FAX 
Sharp  FO240 
1 Sharp  F 0334 

599 

1499 

CALL 

659 

749 

R, 


eu Aim  in' 

We  earn  your  business! 
Over  70*2  of  our  orders 
are  repeat  customers. 


. NOWLEDGABLE 

All  of  our  salespeople  arc 
technically  trained  to  provide 
you  with  the  right  solution! 


Service 

If  you  don't  find  it. .ask, 
our  friendly  staff  will  special 
order  products  for  you! 


$979 


— . -MS-DOS  5 0ft  GW-Basic 
' -FREE  Lotus  Works  software 
JSW  -FREE  2400  baud  modem 
•FREE  Prodigy  startup  kit 
•FREE  PS 2 mouse 
•i-year  on  site  warranty 
i.xwweawwwj 


Panasonic 

CF-270  NOTEBOOK 

•286  16MHz  1MB  RAM 
•Expandable  to  5MB  RAM 
• t 44MB  built-in  floppy 
•20MB  hard  dnve 
•VGA  paper  white  display 
•t  ier  1 par,  VGA  and 
external  keyboard  pons 

•6  9 to  10'Dx  12  2-Wx  1 B*H£f  579 


/isr. 


PREMIUM  EXEC  386SX/20 

•386SX  20MHz  2MB  RAM 
•Expandable  to  8MB  RAM 
• 1 44MB  built-in  floppy 
•20MB  HO  140  6 60MB  opt 
•VGA  paper-white  display 
•t-ser  1 par,  VGA  or  mous 
or  keyboard  ports 
•6  5 to  9-0 


r 


4-W.2  2-H  NEW  LOW 

PRICE 


, Texas 
Instruments 


TM300O 

•386SX  20MHz  2M8  RAM 
•Expandable  to  6MB  RAM 
•1  44MB  built-in  Hopoy 
•20MB  HD  130.  40  & 60MB  opt) 
•VGA  paper  white  display 
•t  se*  i-par  VGA  mouse  & 
numeric  keypad  pons 
•57to  85'Dxll-WxirH 


$2139 


COMPAQ 


LTE  306S/2O 

386SX  20MHz  2MB  RAM 
Expandable  to  tOMB  RAM 
44MB  built-in  floppy  % 

30MB  HD  16OMB  optl  *s*.  ' 

VGA  paper-white  display 
ser  t par  VGA.  mousa. 

7 8toe7vDTn-Wx2  3-H  SPECIAL 


KXP-1 1241 

24-PIN  DOT  MATRIX  PRINTER 

•New  EZ  set  LCD  operator  panel 

•300cps  Oraft  print  speed  w 12K  buffer 

•Front  rear  top  or  oottom  paper  feed 

•Push  and  pull  tractor 

•Auto  paper  parking  a loading  feature 

•Emulates  Epson  a IBM 

•2-year  Panasorvc  Warranty 


KXP-1 654 

24-PIN  WIDE  CARRIAGE  PRINTER 

•New  EZ  sel  LCD  operator  panel 

•Fast  375cps  draft  pnnt  speed  wr42K  buffer 

•From,  rear  top  or  bottom  paper  feed 

•Push  and  pull  tractor 

•Auto  paper  parking  4 loading  feature 

•Emulates  Epson  a IBM 

•2-year  Panasonic  Warranty 


CF-370 

NOTEBOOK  LAPTOP  COMPUTER 

•80386SX  20MHz  w 1M8  RAM  (max  5MB) 

•Crisp  640x480  VGA  LCO  display 

• ' 44MB  bulk  m floppy 

•Fast  60MB  bird  tksk  dnve 

•3-hour  recnargabie  battery 

•122"  x 10*  x 1.73'dMnensons 

•Only  6 9 tos  w battery  (110-240V.  50  6OHZ1 


KXP-4420 

PERSONAL  LASER  PRINTER 

•6  pages  per  minute 
•One  250  sheet  tray 


300* 


•51 2K  RAM  {max  4 


•1-year  warranty 


KXP-4450i 

LASER  PRINTER 

•Fast  11  pages  min  at 

•Two  250  sheet  trays 
•inoviduai  sheet  toattng 
•51 2K  RAM  I max  4 5MB) 
•HP  a Epson  emulation 
•28  internal  fonts 
•1  year  warranty 


N. 

1 


! MIDWEST 
COMPUTER 
I WORKS 

350  Lexmgion  Dow.  Buffalo  Grove  IL  600t 


DIRECT 

ORDER 

LINE 


800-669-5208 


TECH  SUPPORT  & CUSTOMER  SERVICE  708-459-6883  • FAX  708-459-6933 

WE  GUARANTEE  THE  LOWEST  PRICES  AND  THE  BEST  SERVICE! 

CIRCLE  489  ON  READER  SERVICE  CARD 


•Cal  us  lo<  quantity  bscounts 
•Price*  suByaet  to  change 
•We  cnec*  'or  stolen  credit  car 
•Prices  'ekeci  a cash  account 


J 


LANtek  Makes 

etworking  Simple  As  1.2.3. 

Experience  and  Expertise  Warranty  and  Guarantee 

• Whether  you  are  creatlngyour  first  network  or  are  enhancingan  At  LANtek  we  use  only  the  best  components,  we  proudly  offer  all  products 
exlstingone.  LANtek  is  the  place  to  call.  Our  experience  with  Local  with  an  unbeatable  life  time  warranty  on  labor.  All  LANtek  Token  King  and 
and  Wide  Area  Networks  spans  over  6 years.  We  can  design  and  Ethernet  networking  interface  card  cany  life  time  warranty  on  parts  also, 
custom  con  figure  the  Network  that  will  serve  your  business  today  -with  The  rest  carry  1 year  on  parts.  We  stand  by  our  products  wit  ha  30  day  money 
an  eye  towards  growth  In  the  future.  back  guarantee. 

Factory-Direct  Reliability  and  Quality: 

When  you  buy  from  LANtek.  you  are  buying  factory-direct,  so  there's  no  Pull  thecoveroffanyLANtekfileserverorworkstationand lookaround.  You 
middleman.  You  get  the  quality,  reliability,  and  features  you  want,  at  a will  see  names  like  Intel.  Motorola.  UltraStor.  Conner.  Micropolls.  Teac. 


substantial  saving. 


Plug  and  Play 

Our  LANs  come  pre-configured  the  way  you  wanted.  All  you  have  to  do  is  ,,me  lo  come- 
connect  the  cable  and  you  have  got  a LAN  t hat  Is  ready  to  fly. 


Novell.  Western  Digital,  etc.  on  the  system  board,  drives,  and  Interface  cards. 
We  don't  just  build  computers.  We  build  value.  Quality  costs  customers  and 
us  less  in  the  long  run.  And  we  want  to  be  your  computer  company  for  a long 


Services  and  Support 

Our  service  to  you  doesn't  stop  at  delivery.  LANtek  provides  on-line  modem 
support  from  our  staff  of  knowledgeable  CNE  technicians.  Or  you  can  call 
our  Emergency  Customer  Support  Center  and  receive  responsive, 
sophisticated  on-line,  or  on-site  network  support. 


Complete  286-16  ARCnet 
Diskless  Workstation 


$495.00 


SYSTEM  PRICE  CHART 


MONO  VGA  ADD  1100.  SVGA  ADD  *335 


Standard  Configuration: 

• Intel  Processor 

• 1 MB  80ns  or  Faster  RAM  memory 

• Expandable  to  16/64  MB  of  system  RAM 

• DFI  2 serial.  1 parallel.  1 game  port 

• Tfcac  1 .2M  or  1 .4M  floppy  disk  drive 

• Math  Co-processor  socket 

• Focus  200 1 101  -key  enhanced  keyboard 

• DR  IDE  dual  floppy  and  hard  drive  controller 

• 200+W  CSA  UL.  TUV  approved  power  supply 

• Samsung  Amber  Monitor  and  card 


LANtek 

Conner 

Micropolis  5 >T  Warranty 

40MB 

120MB 

200MB 

345MB 

650MB 

486  33 

• 1.619 

• 1.823 

•2.079 

•2.735 

•3.108 

486SX 

• 1.417 

• 1.621 

• 1.877 

•2.533 

*2.907 

38640 

• 1.231 

• 1.435 

• 1.691 

•2.347 

•2.720 

386  25 

• 1.008 

• 1.212 

• 1.468 

*2.124 

•2.497 

386SX 

• 892 

• 1.096 

• 1.352 

•2.008 

•2.381 

NETWORKING 


Novell  NetWare 

Artisoft  IAN t astir  NOS  .. 


Novel  I Certified  ARCnet  8 bit  card 

Novell  Certified  ARCnet  16  hit  raid  

LANtek  ARCnet  Pocket  Adaptor 

Thomas  Conrad  1 00Mbps  ARCnet  Card 
LANlrk  ARC nel  H ft>rt  Active  Hob 

LANtek  ARCnet  Passive  Hub 

Novell  Certified  Ethernet  8 bit  Card 

Novell  Certified  Ethernet  16  bli  Card 
Western  Digital  EthrrCard  Plus  16  bn 
LANtek  Ethernet  Pocket  Adaptor 
LANtek  Ethernet  16  bit  lObase  T Card 


» 195 

• 1095 

• 175 

• 29 

• 119 

• 149 
» 179 

• 245 
» 179 


LANtek  Ethernet  8 bit  lObase  T Card 
LANtek  12  port  lObase  T Concentrator 
LANtek  8 port  lObase  T Concentrator 
SynOptlcs  504  st  Fiber  Optic  Transceiver 
3Com  3C503  Elhertlnk  II  Card 

Proteon  Token  Ring  products 

LANtek  16  bit  16  4 Mbps  Token  King 
LANtek  Token  King  8 Pon  MAU 
American  Anver  520VA  (360W)  UPS 

American  Power  UPS  Monitor  Card  Cable 

Colorado  250MB  Tape  Backup  Drive  

LAN  Modem  Sharing  Software 

LAN  9600  Fax  Sharing  Hardware  & Software 


» 149 
» 695 
» 495 

• 495 

• 225 

• Call 

• 395 

• 395 
I 365 

• 85 
» 325 
» 295 
» 895 


TESTED  and 
APPROVED 

NetWare  Compatible 

Ccnioct  me  venaof  of  M*  product  lot 

configurator,!  ana  approved 

122  E«J  1700  Sour  Pi o*o  Ulon  8*00 

miv 


WVn-  Nuvrll  Gold  Aulhnrurd  IWIrr  ill  of  our  inmpuirr  ' 

■ onipitiblr  wiih  Novell  SCO  XENIX  ind  rU  Our  irrhnlcil  villi  r»n  hrlp  wju 
pUn  and  rquip  tour  network  vnirtn  including  ill  nor c win  hardwire  and 


TO  ORDER  CALL:  1 (800)  462-0436 


• Technical  Support/Gcneral  Information: 
(714)  594-9491 

• Fax  Order:  (714)  594-6490 

• SALES  HOURS:  Mon  thru  Fri:  8 a.m.  lo  6 p.m. 

• Pricing  Is  subject  to  change  without  notice. 


LAN 


tek  Computer,  Inc. 


661  Brea  Canyon  Road.  Ste  *3.  Walnut.  CA  91789 


All  systems  are  fully  compatible  with  MS  IX)S.  OS  2.  NOVELL  XENIX,  and  Pick.  V-iWurr  in-  snlut  i-i  Cilirnmiu  All  rnmpaiues uni  pnwtm  i 


• 30  Day  Money  Back  Guarantee 

(Excluding  shipping  & software) 

• We  accept  VISA  MasterCard.  COD 

or  Purchase  Order  with  approved  credit. 

• Corporate.  Government,  and  Dealer 
Accounts  Welcome. 

ruimrs an-  ir.iili-murks  of  tn-ir  rrwpcri tvr < nni|iiiiii-s 


CIRCLE  309  ON  READER  SERVICE  CARD 


Copyrighted  material 


BULLDOG  386-25 


3CS03  Elherlink  11/Pivep.ck 
3CS03TP  10  B.re  T 
3CSOSB  Eihcrnci  Flu. 

3C507  Elherlink  16 
3C523  MCA  Ethernet 
ABTISOFT 

Surter  Kii  I0MBPS/2MBPS 
Un  Card.  10  MBPS/2MBPS 
PS/2  Un  Card.  10MBPS/2MBPS 

NOVELL 

Netware  2 2 5/10  I'rer 
Netware  3 11  20/100  Urer 
Ethernet  NE1000/NE2000 

SMC 

PCI  30/PCI  30E 


199/145 


269/205 


649/1145 
2459/4839 
1 35/1 59 


99/129 

169/289 


PC500WS/PC500PS 


TC6I42/TC6142-TP. 


TC6245/TC6245-TP. 


TC6045/TC6045-TP. 


WESTERN  DU5ITAI 


BULLDOG  486-25cache 


Ethcrcatd  8 St/16 


Token  Card  8 St/16  bit 
10  Bare-T  Card  8 tat/16 


185/205 


'f  NB  16tnhi/40mbHD  2039 

CF270  Notebook  w/20mbHCV60inb  HD  165S/1899 
CF370  Notebook  2999 


Teaa.  In.mncMi  TI3000w/40n* 


Call  for  Pricing  Toituba  Laplcpi' 


At  Bulldog  we're 


BULLDOG  SYSTEMS 

The  same  doggone  quality  you  expect  from  all  our  products. 


NETWORK 


NOTEBOOKS  & LAPTOPS 


•2  mb  RAM  • 100  mb  Hard  Drn/e  • 386  processor  running  at  25  Mh* 

•1  2 mb  Floppy  Drrve  • I 44  mo  Floppy  Drive  • Super  VGA  Card  w/1  mb 
RAM(  1024*768)  • 14’  VGA  Color  Momtor(1024*768)  • M S DOS  5 
•M  S Windows  3 0*’  Year  On- .tie  Warranty" ' 


$1695 

Configured  in  a desktop  For  other  configuration,  call 


BULLDOG  386-33cache 

•2  mb  RAM  • 128k  system  cache  • 100  mb  Hard  Drive  • 386  processor 
running  at  33  Mhi  • t 2 mb  Floppy  Drive  • 1 44  mb  Floppy  Drive  • Super 
VGA  Card  w/1  mo  RAM<1024*768)  • 14'  VGA  Color  Mon«or(1024*768) 
•MS  DOS  5 • M S Windows  3 0 • t Veer  On-We  Warranty 


$1895 


•4  mb  RAM  • 128k  system  cache  • 100  mb  Hard  Drive  • 486  processor 
running  at  25  Mhz  • 1 2 mb  Floppy  Drive  • 1 44  mb  Floppy  Drrve  • Super 
VGA  Card  w/1  mb  RAM<  1024*768)  • 14*  VGA  Color  Mon«or(1024*768) 
•M  S DOS  4 01  • M S Windows  3 CT  1 *#ai  Orv-eae  Warranty " 


$2595 


BULLDOG  486-33cache 


•4  mb  RAM  • 128k  system  cache  • 100  mb  Hard  Dnve  • 486  processor 
running  at  33  Mnz  • 1 2 mb  Floppy  Dnve  • 1 44  mb  Floppy  Dnve  • Super 
VGA  Card  w/1  mb  RAM(  1024*768)  • 14'  VGA  Color  Mon«or(1024*768) 
•M  S DOS  4 01  • M S Windows  3 0-'  vear  On  site  Warranty"1 


$2895 

Configured  m a lower  For  other  configurations  call 


O/VI  CO  LIqX  MMC  More  byte  for  your  buck! 

1 .800.438/6039  I Ml 


m BULLDOG 

COMPUTER  PRODUCTS 


Shipping  Information  and 
International  Customers: 
1-404-860-7364 
FAX:  1-404-860-7358 


Copy'WHeu  maw  la 


BULLDOG  386-SX/20 


mb  RAM  • Maxloi  80  mb  Hard  Drive  • 386  processor  running  at  20  Mhi 
2 mb  Floppy  Drive  • 1 44  mb  Floppy  Drive*  Super  VGA  Card  w/1  mb 
RAM(  1024*768)  • 14'  VGA  Color  Monitor!  1024*768)  • M S DOS  5 
•M  S Windows  3 0*’  On-sae  Wa.r.nry 


$1525 


ferocious  about  value. 


30  DAY  MONEY  BACK  GUARANTEE 

on  these  three  Epson  Products 

EPL-7000  Laser  Printer 

•Six  page -per -minute  print  speed 
•Two-channel  printer  sharing  capability 
•512KB  RAM  standard,  expandable  to  2MB 
on  the  controller  board 
•6MB  maximum  RAM.  using  optional 
memory  expansion  boards 
•MicroArt  Printing  with  300  x 300  dpi  resolution 
•14  resident  fonts 
•HP  LaserJet  HP*compatability 
•Epson  FX/LQ  emulation 
•Fully-upgradeable  to  FPL- 7 500 
•Two-year  limited  warranty 

$789 


Otter  expires  December  31.  1981 


EPL-7500  Laser  Printer 

The  Epton*EPLr“-7500  is  s high  performance.  RISC 
based  Adobe^PoslScripl^printer  offering  leading-edge 
performance  for  desktop  publishing  and  graphic  design 
•True  AdobeVosLScript*  •High-speed  RISC  processor 
•Parallel,  serial,  and  AppleTalk*interfaces  standard 
•HP  LaserJet  Series  II*emulation 
•Six  page-per-minute  print  speed 
•35  resident  fonts 

•2MB  RAM  standard,  expandable  to  a maximum  of  6MB 
•Two-year  limited  warranty 


$1969 


ES-300C  Color  Image  Scanner 

•Flatbed  scanner,  color  /monochrome 
•8-5  inches  by  1 1.67  inches  maximum  document  size 
•300  by  300  dpi  scan  resolution  •Parallel  and  serial  interface 
•16  million  colors  *256  levels  of  gray 
•scans  using  switching  light  sources  (green,  red.  blue) 


$1325 


MICE  & MISC.  MODEMS  & FAX  MATH  CO-PRO 


DRIVES 


Microsoft  Mouse  w/W widows  3 0 
Microsoft  Mouse  w/PC  Paintbrush 
Microsoft  Ball  Point  Mouse 
Mousesvstenis  Mouse  II 
Logitech  Mouse  man  Seri  airbus 
Logitech  Trackman  Senal/Bus 
Logitech  ('or die sa  Radio  Mouse 
POM  oust  III 
While  Mouse  Senal/Bus 
Omni  Mouse  11  Senal/Bus 

n kbsO  Scnal/Baa 
TnppliteBC-75Q/750LAN 


SCANNERS  & 
DIGITIZERS 


Logitech  Scan  Man/Scanman  236 

Summuketcb  12X12/12X18 

Marstek  800  w/Paintbrush  and  OCR 

Marstek  800  fee  Windows 

Marstek  800  for  Windows  w/Percei  ve 

Mar stekCol or  Artist 

Epson  ES  300C  Color  Scanner 

MSC  Color  Hand  Scanner 

DEST  Personal  Scanner 

Complete  Fax  9600  w/Psge  Scanner 

C ompietc  Full  Page  Scanner/Half  Page  Scanner 


PRINTERS 


Elate  tnally  Y ours  Modem/Fax 
Smart  Connect  2400INT  w/MNPS 
Perfect  Fax  96  Fax  Card 
Teleshare  Eax/Modem  Switch 

2Z00INT/EXT 
2400INT/EXT  w/MNP 
2400  INT  w/Sendfax 
9600INT/EXT 

Ess  460Cli4800 


I 200  Ini/ 2400  lnl/2400  Ext 
2400  Int/Fjtt  w/MNP 
247)6  Fax  Mcnfcm  Int/Kxi 

1 200P  w/Eaiy 
24001m/Ext 
9600  Inl/Ext 
JT  Fax  4800  Int 
JT  Fax  4800  Portable 
MEGAHERTZ 
Laptop  Modems 

PRACTICAL  PERIPHERALS 
2400lnt/Eat 
9600  SA  Ext 
2400  Pocket  Modem 

TOSHIBA  FAX  MACHINES 
■ 

US  ROBOTICS 

9600  Courier  HST  Eat 


59/75/169 

149/199 

245/309 


!82Turbei/320 

229/319 

3*8* 

ESIFEe, 

800/400  LASER 

1709/1 389/i  2^9 
959/629 

1624/1654 

Desk  Jet  500 

Psufic  Data  lmb/2mh 
Pacific  DiU’VS. I 
Pacific  Bar  Code/ Pacific  Oullutea 
Pacific  Page  PE/XL 


SOFTWARE 


IBM  Dttplay  wnte  V 
Lotus  2 373  I Plus 
Lotus  Symphony 
Lotus  foe  Windows 
Microsoft  Windows  3 0/Word 
Microsoft  Word  for  Windows 
Microsoft  Eacel  for  Windows 
Norton  Desktop  fee  Windows 
Norton  Utilities 6 0/Nceton  AnU Virus 
Peachtree  III  Ccenplele/Doubie  Bonus 
Paradox  V3  5 


8087-3/8087-2 

387-25/387-33 

387-SXI6/20 

287-XL/XLT 

387-16/20 
387-25/33 
387  SX  16/20 
287XL 
387-40 


I MB  SIMM  80tts 
256K  SIMM  80ns 
SIMM,  DRAM.  SIPP 


Bernoulli  20  MB  lot/Ext 
Bernoulli  Dual  20  M B Ext 
Bernoulli  44  MB  Int/Ext 
Bernoulli  [>usl  44  MB  Ext 
PC2B  Bootable  Coot  roller 
V4itRiticV^DROM  w /Software 

V4birt/friDErt0M 

XT4380F  — 

4230E20 


229/3* 

825/1095 

1925 

819/919 

»725 


489/549 

489 

389/575 


VIDEO  CARDS 


80  A/ST  1239  A ATI 

ST  157  VST  1 1 02  A 
ST1144A 

36bfci’5MB/l  44MB 


aVqa 


.G  A Wonder  XL  2568/51 2k 
Ultra 8514  51 2k/l  MB 
Ultra 8514*  VGA  5I2V1MB 
Basic  VGVSuper  VGA  w/51 2K 

VMM 

VGA  700/732  w/1  MB 

Graph  cs  S tab  cm  1 024* 

Graphics  Engine  w/ 1 MB 

ORCHID 

Prode  aigner/E 
Prudeaiener  IIS  5I2K 

PARADISE 

VGA  Plus  8/1 6 

I024256K/512K 

8514A 

VIDEO  SEVEN 

Vega  VGA 
102*1 256K/51 2K 


179/309 

399/529 

469/599 


TAPE  DRIVES 


40Megku/Ext 
60  Meg  w/Cont  Im/Eat 
: - \ . Vi  M<  .Ci  s',  STEMS 

DJ10  1 20  Meg  Int  Jumbo 
DJ20  250  Meg  Int  Jumbo 
QFA  700  NEW  700  Meg  Int 
Dual  Floppy  Cable  CTC-1 7 
External  Veil  KE-I0 

60  MB  Tcac  w/Card  Ini/Ext 


525Q  Portable  SCSI 
Miyniueam  60  ml  w/coot 
Maynatrcam  1 50int  w/cont 


MONITORS 


MEMORY  BOARDS 


2MD 

4D/5D 

C 1395 

Flat  Whne  ML4571 
14“  VGAColor  CVJ  468 1 
CVB458I  Sync  master  2 3 Idol 
CVB4997  Syncmaslcr  3 28dot 

V9^MMV 


5468/5468  N I 3097389 
34  36  Multi  scan  28  415 

I 9OTo6/90tOi  1019/1269 


Six  Pack*  w/384K  XT 
Six  Pac k 286  w/OK  AT 
Rampage  286  w/OK  AT 

Above  Board*  w/5 1 2K  XT/ AT 
Above  Board  II*  w/OK  PS/2 
Above  Board*8  w/’MB  AT 

Baroque  at  16/32  wOK  PS/2 

Ramquest  8/1 6 w/OK  XT/AT 

c-  '^IJl-li  Enhanced Plua 
c A Irma  Board  III 
1 A E78*  Software 

UshMK 

TinyTurboExtri 
tch  Tiny  Turbo  AT 
..  Inboard  386PCw/| 


ARDI 


m.h 


■JM 


BULLDOG 

COMPUTER  PRODUCTS 


P.O  Box  1190610  Industrial  Par*  DrtvfEram,  Georgia  30*09 
HOURS:  Monday  thru  Friday  S:30  aja.  to  7:30  pja.aSatardaj 11KM)  am  to  3c0Q  pm 

CIRCLE  481  ON  READER  SERVICE  CARD 


1.3  Gigabyte 


High  capacity  Archive  Python  DAT  Tape 
back-up  system  for  IBM  Compatibles 


Archive's  DAT  drive  provides 
these  features: 

Extremely  high  capacity  on  a 
small  4 mm  DAT  cassette... 
up  to  2.0  Gigabytes  on  on  a 
90  meter  tape**. 

High  speed  random  access 
to  any  Jile  on  the  tape  (20 
sec  avg  on  60  Meter  tape). 

Uncorrectable  error  rate  of 
less  than  1 in  1 0 15  bits 
512  K data  buffer. 

Four  Direct  Drive  motors 
(4DD)  eliminate  belts  and 
mechanical  mode  changes. 


Python  & Sytos  Plus  with  an 
Adaptec  SCSI  Host  Adaptor 
feature: 

Runs  on  PC-DOS,  & MS  DOS 
(v  3.0  & up).  Novell 
Advanced  Netware  (v.  2. 1 
& up).  IBM  PC  LAN  Program 
(v  1.12  & up)  and  other 
compatible  networking 
environments  (Le.  3COM  ). 

High  speed  incremental  or 
complete  back-up. 

Custom  scripts  for  unpar- 
alleled flexibility  in  file 
selection. 


High  performance 
SCSI  tape  back-up. 


60M  Cap. 

1.3GB* 

90M  Cap. 

2.0GB** 

sum 

1 IMB/Min 

Rec.  Math. 

Helical 

Rec.  Format 

DDS/ANSI 

Interface 

SCSI  1 or  2 

MTRF 

40,000  hrsf 

Voltage  95-240VAC  univ. 
Cert.  UL/CSA/IEC/VDE 

FCC 

Class  B 

Warranty 

2 yr. 

• fftJMtap'  it*  till  nth  uni 
"*  Ilk  limn!  rrjsi  option 

SCSI  Kits: 

Adaptec  1540.  add  $229 
Adaptec  1640.  add  $329 

Adaptec  1 740.  add  $5 99 

M-F  8:30AM-9PM  CT. 

SAT  10AM-4PM  CT 

INTERNATIONAL: 
1-816478-8300 
FAX:  1-816  478-4596  (24  HRS) 

TOLL  FREE  UK:  0800-897-545 
TOLL  FREE  AUSTRALIA: 
0014-800-125-875 


CIRCLE  208  ON  READER  SERVICE  CARD 


MORE  FOR  LESS 


MORE=LARGEST  SELECTION  OF  SOFTWARE  TITLES 
LESS=LOWER  PRICES  AND  LESS  TIME  WASTED 
TRYING  TO  FIND  THEM 


Products 


ACCOUNTING 

ACCPAC  BPI  (Each) 

Ox  fosy  Accounting  4.1 
Paoali  2000 

Peochtree  OoubU  Bonus  Bundle 
OMkm  SO 

0 Crystal  Accounting  Windows 
0 Sunpfy  Accounting  F a Windows 

CAD 

Aulosletch  30 
Design  (od  20  S.O 
Design  (ad  30  3.1 
Genet*  (odd  SO 
Turbo  (ad  Release?  2.0 
0Dtdii  (od  fa  Windows  1.1 
COMMUNICATIONS 
(arbon  Copy  Plus  60 
(lose  Up  (ustoma  / lanwsd 
(o  Session  (2  User) 

Crosstalk  Moil  4 7.0 
Hayes  Smalcomlrec 
LapMe  Pio  4.0 
P(  Anywhere  W (Hast  & demote)  4.03  99 
Pio(omm  Hus  2.0 
Reflechon  2 PVis  4. 1 
Reflection  4 Plus  4 I 
Smaterm320 1.2 
$mat«m340 
0((  Mod  Windows  Hatfam  Pock  335 
SCiosstoA  Foe  Windows  1.2 
3 Dynocomm  Asynch  la  Wnd 
3 (out  la  Windows 
SWeilaiPio 

OATAIASf 

AJpha/fou  (ompetotive  Upgrade  1 . 1 

BU»1i 

Oanon  Picdevsiond  Developer  2. 1 
(LppecSOI 
(odebose  4.2 
DboseW  1.1 
dK  4.1 

FoibosePVis  Single  Usei  2.1 
FoiPioSeigle  User  2.0 
Funclylibl.5 
Paodor  3.5 

Paodor  Competitive  Upgrade  3.  S 
PaodortSE 
PC  Fie  6.0 
Q & A 4.0 

R & R ReBoteorml  Repat  Wnta  4 0 
0D6Fost/W*idowsl  S 
0Superbcse  4 la  Windows  I 3 
DESKTOP  PUDIISNINO 
Adobe  Fails 
Maelonls  3.0 
PFS  Fiiil  Publisher 
PubWw's  Powecpok/Vto 
Ibe  Mew  Print  Shop  K 
Ulnosuipi  PC  2.3 
UOioscnpt  Plus  2.3 
Ventao  Pubbsha  OOS/CFM  30 
laW 


Adobe  lypeAAgn  fa  Widows 
Type  Atonoger  Windows  I 1 
an  focekft  fa  Widows  1 5 
Ommpoge  386  2.1 
(ePrdessiond 
la  4 0 

i’s  Panibnnli  2.0 
r'sPuweipoL/Wndews 
Reodnght  fa  Windows 
Ventao  Puhlisha  Windows  30 
Wordstar  Plus 

IOUCATION 
language  Assistant-  French 
language  Assistant  • Gw  man 
longuoge  Assistant  - Italian 
language  Assistant  ■ Spanish 
PC  Globe  4 0 


245 

PC  U S A 20 

39 

0W«m 

149 

lyong  tula  V Dos  Or  Werdows 
Wrier  e In  Ihe  USA  b (amen  Sandwgt 

35 

86 

? 37 

0 Zateth  C fa  Dos  / Win  3.0 

289 

35 

Work)  Adas 

39 

219 

EHTf  RTAINMINT 

Soundblastec 

169 

46 

(hesvnoster  2100 

35 

SoundblaslB  ProiessMxid 

205 

199 

F 19  Sredth  Fighter 

39 

NETWORKING 

129 

(light  Smulota  4 0 

45 

(Ask  Manager  N (Novell)  3.12 

102 

145 

fang's  Quest  V- (VGA) 

4? 

Intel  Netpat 

495 

Sencity 

33 

laispod 

289 

Senealti 

42 

laitastrc  2MBP5  Adopter 

145 

195 

Saxe  Quest  IV 

0M5  Windows  Enlertonmenl  Pod 

39 

lontasiK  2MBP5  Staler  Kit 

359 

289 

29 

lantcsnc  Ethernet  Adopt* 

215 

79 

UOWCHART/EORMS 

lottos!*  Ethanet  Stater  kit 

499 

439 

flowthatmg  III 
famtool  Gad  3.0 

139 

lontoslx  fa  Windows 

10? 

55 

Nf  1000  Without  (ode 

129 

119 

IntnoctiveEasyflow  70 

169 

Nf  2000  Without  Coble 

165 

129 

OtgHusAdvaxed  6.0 

65 

ft  Anywhere  IV/lan 

285 

Per  (am  Design#  & filer  21 

91 

PS  Hxrt  3.4 

269 

142 

0 ABC  flowchart!* 

189 

5.1**  3.05 

339 

79 

0 Instant  Onjc  ha  tinq 

155 

Western  Digital  Hus  E fcte  ( 1 6 Bit) 

185 

89 

0P«:  fam  Pio 

129 

Western  Oigitd  Hus  Ekte  (8  Bit) 

155 

GRAPHICS 

Wocdpecfeti  OHxe  3.01 

89 

DAue  Puntllfrihaxed 

85 

OPERATING  SYSTEMS 

229 

Dtawpecfecl  1 1 

269 

Desgview386  2. 4/6.0 

129 

299 

fteelaxeGiophitsA  0 

349 

OR  005  S.O 

13? 

129 

Havad  Graphics  3 0 

419 

Geowaks  Ensemble  1.2 

125 

719 

Hilook  2.07 

95 

MS  DOS  4 01 

67 

335 

Hot  Shot  Graphics 

175 

MS  DOS  S.O  Upgode 

59 

177 

Inset  Plus  (w/Hloak) 

135 

0 Hewlett  Pockad  New  Wove 

115 

159 

ft  Panlbtush  IV  Hus  1 01 

119 

0MS  Windows  3 0 

92 

129 

Pirtur  Plus  7.0 

65 

PERSONAL  INFORMATION 

79 

Hmt  A Hot  2 0 

189 

Act'  2.0 

239 

0Aits  & letters  Giophks  f d»ta  1 

415 

Automop 

58 

0Charsmo2.1 

335 

Biz  Base  Gold 

225 

279 

0(ael  Oiaw  Windows  2.0 

369 

(denda  (teata  Plus  4.0 

45 

459 

0knoge  In  5<on  8 Pomt 

125 

Infoseiect  2.0 

95 

SN 

225 

123  MKfografx  Oes^net  3-1 

465 

99 

Tetemoac  12 
0 Patriot  3.0 

355 

755 

4B9 

0 Powerpoint  lot  Windows 

335 

0 Project  Schedule!  IV 

429 

279 

0 Pine  2.0 

175 

0 limek.se  4.0 

46V 

189 

INTEGRATED 

0On!agetl,O 
0Hoie<t  la  Windows 

279 

4/9 

ftanework  Xt 

99 

459 

1B9 

lotus  Waks 

95 

SPREADSHEETS 

499 

MS  P(  Waks  2.0 

99 

Bale.  51 

359 

165 

PF5  fesl  Choice 

109 

Bole.  XE 

5/5 

69 

0PT5  Window  Wocks 

135 

low  1-2-3  3.1  Hus 

4UV 

85 

0 AAioosoft  OHxe  f a Windows 

509 

lotos  1-2-3  2.3 

339 

269 

LANGUAGE 

Quotito  Ho  3 0 

329 

155 

Novel  Blneve  fa  005  5 1 

429 

Quoftro  Ho  Upgrode  3 0 

92 

255 

Iwbo  Vision  Developer's  loolkit 

95 

Supercok  5. 1 

99 

435 

Avync  Professional 

95 

0f  reef  fa  Windows  30 

329 

Brief  3 1 

1/9 

0loiw  1-2-3  Windows  1.0 

417 

Brree  Her  AMituser  5 2 

125 

0 lotus  Oouble  Up  Upgiode 

155 

75 

C ♦♦  Views 

}» 

STATISTICS/SCIENCE 

92 

(look  (Vs 

97 

Derive  2.06 

135 

atd  46 

Maim  layout  2 0 

179 

Gcopher 

145 

39 

MS  Bosic  Development  System  7 1 

329 

Moihcad  2 5 

302 

112 

MS  ( (ompdet  6.0 

379 

MuihemotKO  386  w/387  Suppat  2.0  799 

245 

MS  fatron  Compiler  5. 1 

299 

S*gma  Plot 

435 

409 

MSOndboiK  4 5 

6/ 

5PPS  PC  Bose  Module  4 0 

185 

69 

0b|*t  Professional  1.1 

125 

SPSS  PC  Hus  Advanced  Stot  Pock  4.0 

269 

65 

Power  Tools  Plus  5. 1 

92 

Stotaophcs  5.0 

62V 

59 

Sounerw/Bios 

139 

Swfa 

365 

455 

turbo  ( *♦  2nd  Edition 

75 

S«tot  5.0 

0 Math  lype  fa  Windows  3.0 
0Molbcad  fa  Windows  3.0 

659 

655 

97 

169 

4/5 

Iwbo  Pascal  6 0 

99 

325 

285 

Iwbo  Pascal  Profession^  6.0 

199 

0Motbemomo  Fa  Windows  2.0 

825 

46 

lwboHolessMxid5.il 

89 

UTILITIES 

309 

0Acta4O 

195 

386  to  lh«  Max  5 12 

7? 

489 

0 Borland  ( ♦♦  7.0 

319 

Amidiag  3.16 

59 

699 

135 

Autamaiu  4 / 

39 

0 MS  Visual  Bosk 

135 

(heck  II  3.0 

89 

45 

0 Novell  Blneve  fa  Windows  5 1 

429 

(opywnte 

65 

45 

45 

SOtyectvision  1 0 

N 

at 

Disk  Monoga  (DOS)  4.21 
Eostbak  fits  3.0 

45 

112 

45 

295 

laptop  llttovsswn 

49 

39 

0 lubo  Posed  la  Windows  1 0 

129 

Nettoomll  usa)  7.0 

59 

Neieoom  { 1 0 Usee)  2 0 
Naton  Animus  l.S 
Natan  Commander  3 .0 
Naton  Utilies  6.01 
Paw*Pow«pok2.0 
PC  Tooh  Deluxe  7 1 
Prinf  0 5.0 


0 DOS  HI 

QEMM386  6.0  62 

ORAM  w/Atandest  2.0  52 

Softwae  (oousel  SO  59 

Spine  II  2.0  64 

Stocker  DotoCompiessiailSItwte  Only)  82 
Stock*  Data (omprtssron  (w/Boad)  I4S 
System  Sleuth  Pio  3 8. 

Thee  Gold  7.0  89 

0Attecdak  la  Windows  29 

0 Desktop  Set  Fa  Windows  3.0 
0HOC  Icon  Designer 
0 HOC  Windows  Express 
0IBM(uit«nll.2 
0 MS  Wxtdows  Pioduririity  Pock 
0 Natai  Backup  Fa  Windows  1 .2 
0 Naton  Desktop  Fa  Windows  1.0 
0Wmsleuth  2.38 

WORD  PROCESSING 
Brtstieam  focekft  la  Wadperfect  1.5  59 
Fonts  On  Ihe  Fly  109 

Giommot*  IV  20  59 

MSWadS.5  219 

Rigbtwnla  4 0 4S9 

Wad  Perfect  S I 743 

0AMJPio(essionol2.O  28S 

3 AMI  Ptof  (anpehttve  Upgrade  2.0  95 
0 Gtanmottk  Windows  20  S9 

0 MS  Wad  Fa  Windows  I 1 319 

S PtoFeuiond  Write  Plus  169 

0Wadpedect  Fa  Windows  2/9 

IINU/UNIX 

kitaaiwe  Uai  Opeioting  Sys  1-2  Ust  325 
S(0  Una  Sys  V/386  Devel  Sys  3.2.2  749 
S(0  Urtu  Syst V/386  0p«  Sys  3.2.2  675 
SCO  VP/IX  386  Unkmted  675 

Wadperfect  SC0XFNIX  386  5 U»  S.O  609 
HARDWARE 

Copy  II  Option  Board  K/PS2  119 

Intel  80387  DX  75  Copocessa  225 

Intel  80387  OX-33  (optocessa  72S 

All  Wtia  + IMB  645 

Intel  SotrsforlWn  9600  (loss*  39S 

Protltcd  Modem  2400  Int  w/MNP  5 179 
0ukktel2400lntMadwMNPS&«  42B1S 125 
Quick  tel  Inf9600  Snd  Far  w7400  Mdm  95 
Qwcktel Int9600 5dRcFo»w2400Mdm  ISO 

' 339 

339 


Waldport  2400  Modem  w/MNPS 
Wortdpat  2496  Foc/AAodem 
2oom  9600  Send/Rec  For  Mdm  kit 
Zoom  9624  Snd/Rec  Far  Mdm  fit 
Sconman32 
Scanmon  Made  256 
PlusHadcad  IIX110SMB 
All  VGA  Wondet  XI 1M8 
PaodwVGA1024  512K 
logitech  Mouseman  (adless 
Logitech  Mouseman  Serid/Bus 
logitech  Tiockman  Senol/Bus 
MS  Ballpoint  Mouse 


Baipant  Mouse 
MS  Senol  Mouse  w/Poiit 
MS  Serial  Mouse  w/Wndow  3.0 
Tiockman  Patohle  Said  I Ob 

1-2-4  PCs  Memay  Board  w/CV, 8 119 

1-2-4  (Vs  Memory  8oadw/7MB  745 

25  Catndges  In  One  269 

Adobe  Postscript  Cartridge  299 

Pocific  4 Memory  w/?X  la  HP  IIP  & III  149 
PocihcPoge  365 

Super  (atndge  3 799 


■A- No  Minimum  Orders 
k Same  Day  Shipping 
k Over  10,000  Titles  Available 


k IVo  Ship  International  Orders 
k Corporate  PO's  Weltome 
k Gov’t,  [durational  PO's  Welcome 


WordlWcct 


Wordperfett ® 
5.1 


% 


w 5243 


Includes  the  tobies 
feature  which 

automatically  encloses  data  you  create.  The  Equation  Editor 
includes  an  extensive  collection  of  symbols,  characters  and 
mathematical  functions.  You  can  define  mailing  label  formats, 
hyphenation  is  dictionary  based,  mouse  support  is  offered,  and 
spreadsheets  can  be  imported  into  WordPerfect  5. 1 documents. 


»59  — 


AMI  DIAG  performs  an  extensive  evaluation 
of  your  PC\AT  Compatible  computer  system. 
Jests  include  H/D,  ED,  serial  and  parallel 
ipUbO  P°rts,  win  memory,  video  controller  and 
many  more.  lest  results  can  be  directed 
to  printer,  screen  or  file.  Recipient  of  PC 
Magazine  s 1 990  Editors  Choice  aword 
for  diagnostic  utility.  Post  kit  available. 


Software 

Bridge 

m 


Converts  files  between 
30  word  processors 
while  retaining  all  formatting.  Convert  from  28  spreadsheet  & 
database  formats  into  vour  word  processor  format.  Automatically 
identifies  formats  of  files  and  converts.  Converts  all  or  selected 
parts  of  spreadsheets  and  databases.  Converts  from  Macintosh 
word  processors  loo. 


SAVE  TIME  WITH 
LOTUS  1-2-3 
FOR  WINDOWS! 

Special  Intro  Price  $41 2 


Speai 

tmemn  acrylic  1-* 

^LOCK^jlhjwrcjw 


Winfax 
Pro 

m 

Now  it's  easy  as  clicking 
the  mouse  to  send  faxes 
directly  from  your  PC  with 
WINFAX  PRO!  WINFAX 
PRO  is  a Windows  3 utility  that  installs  like  a printer  driver  so 
you  can  work  ANY  Windows  Applicolion  and  “prinf  directly  to 
any  fax  machine  conveniently  and privately.  You'll  need  a lax 
modem,  but  WINFAX  PRO  runs  with  most  popular  mokes  and 
models.  Try  il  - we  back  it  with  a 60  day  money  back  guaronlee. 


800-735-1993/818-347-7500/e, sms*?? 


PLEASE  CALL  US  FOR  PRODUCTS  NOT  LISTED. 
CALL  FOR  OUR  NEW  FALL  CATALOGUE. 

WE  SHIP  TO  APO  l FPO  ADDRESSES 
Please  Specify  Disk  She  When  Ordering 


Prices  subject  to  change  without  notice.  • We  ship  the  latest 


Immediate  shipment  on  purchase  orders  from  government  and  stale  agencies,  cities,  counties,  school  and  universities 

versions.*  We  accept  Visa,  MasterCard,  JCB  ond  American  Express.*  2%  surcharge  on  American  Express  ond  JCB  • 15%  restocking  fee  for  all  non-defective  items  returned. 
Please  call  (818)  347-9400  for  on  authorization  number  on  defective  goods  or  yout  celum  will  not  be  occepled  • Due  to  copyright  laws  we  cannot  Joke  bock  any  software  where 
Ihe  seal  bos  been  broken.*  (Domestic  Sales)  $6.00  minimum  shipping  per  item,  less  on  bulk  orders.  • $10.50  Blue  Lobel  shipping  • $4.50  C O D.  charge.  • International  soles 
call  for  freight  pricing.  * Heavier  items  ore  charged  accordingly.  * We  do  not  guarantee  compatibility.  * Coll  for  prices  for  any  software  item  not  included  in  this  od.  * Order  desl 
open  7 A M.  to  5 P.M  Monday  to  Friday  (PST),  Saturday  1 0 A.M.  to  2 P.M.  CIRCLE  205  ON  READER  SERVICE  CARD 

P.O.  Box  10598,  Canoga  Park,  CA  91309  • Showroom:  7959  Deering  Ave.,  Canoga  Park,  California  91304. 


Jun®  27,  1989 
Mass  Swage  Man  Oder 


A RECOGNIZED  LEADER! 


800/767-DISC 

HDI  SALES:  800/767-3472 
or  602/350-1128 
FAX  602/829-9193 

NATIONAL  ACCOUNTS 
Purchase  Orders 
800/733-0882 
FAX  602/350-1180 

International:  602/350-1144 
FAX  602/350-1188 

APO/FPO:  602/350-1145 

Order  Status:  800/729-4490 


Hard  Drives  International 
Insight  Distribution  Network,  Inc. 
1912  W.  4th  St,  Dept  HKV 
Tempo , AZ  85281 


EDITORS’ 

CIIOICK 


QUANTUM 


52Mb  LPS 

12ms*  3.5-  l-H'* 

Bare  Drive  $219 

16  Bit  Kit  $239 

105Mb  LPS 

9ms*  3.5"  1-H 
Bare  Drive  $379 

16  Bit  Kit  $399 

210Mb 

12ms*  3.5-  HH  ' 

Bare  Drive  $679 

16  Bit  Kit  $699 


MICROPOLIS 


HIGH  CAPACITY  - HIGH  SPEED 
COMPLETE  ESDI  AND  SCSI  KITS 


*With  64  K cache. 


340Mb 

MC1664 
15ms  5.25-  HH 
Bare  Drive  $1149 

16  Bit  Kit  $1299 

660Mb 

MC1568 
16ms  5.25"  FH 
Bare  Drive  $1599 

16  Bit  Kit  $1749 


1034Mb 

HS  MC1598 
14ms  5.25-  FH 
Bare  Drive  $2299 

16  Bit  Kit  $2399 

1354Mb 

HS  MC1528  w 
14ms  5.25-  FH 
Bare  Drive  $2799 

16  Bit  Kit  $2899 


wiv ivsn 

PERFORMANCE  KITS 
40Mb  CP3000 
25ms  3.5-  1"H 
16  Bit  Kit  $219 

80Mb  CP3184 
25ms  3.5"  HH 
16  Bit  Kit  $379 

120Mb  CP30104 

16ms  3.5-  1"H 

16  Bit  Kit  $399 

209Mb  CP3204 
16ms  3.5"  HH 
16  Bit  Kit 


Maxtor  ( W Seagate  [imprimis 

80 Mb  40Mb  ST157A  210Mb  ST1239A  5 - 

MX7080A  oom<-  HH  qe,  HH 


80Mb 

MX7080A 
17ms  3.5-  1-H 
(SCSI  available) 

Bare  Drive  $289 

16  Bit  Kit  $299 

210Mb 

MX213A 
15ms  3.5-  HH 
(SCSI  available) 

Bare  Drive  $619 

16  Bit  Kit  $639 

3 40 Mb 

MX8380E 
16ms  5.25-  FH 
Bare  Drive  $1199 

16  Bit  Kit  $1299 

660Mb 

MX8760E 
16ms  5.25-  FH 
Bare  Drive  $1599 

16  Bit  Kit  $1699 

YOUR  OPTICAL  EXPERTS 

Ask  about  software! 
600Mb  Internal  External 

CHINON  $429  $559 
TOSHIBA  $619  $719 


40Mb  ST157A  40^ 
28ms  3.5"  HH 
Bare  Drive  $179 

8 Bit  Kit  $199 

16  Bit  Kit  $199 

60Mb  ST277R-1 
28ms  5.25-  HH  **** 
Bare  Drive  $249 

8 Bit  Kit  $299 

16  Bit  Kit  $319 

89Mb  ST1102A 


19ms  3.5-  HH 
Bare  Drive 
16  Bit  Kit 


$289 

$299 


125Mb  ST1144A^W^ 

19ms  3.5-  HH 
Bare  Drive  $369 

16  Bit  Kit  $389 

ALL  BARE  DRIVES  INCLUDE 

All  mounting  hardware.  Dish  Manager 
formatting'  partitioning  software  (40Mb*l, 
and  HOI  s Hard  Drive  Reference  Manual 
with  complete  Installation  Instructions. 

COMPLETE  INSTRUCTIONS 


210Mb  ST1239A^W^ 

15ms  3.5"  HH 
Bare  Drive  $599 

16  Bit  Kit  $619 

340Mb  ST4376N* 
17.5ms  5.25"  FH 
Bare  Drive  $1199 

16  Bit  Kit  $1349 

660Mb  ST4766E^W% 
15.5ms  5.25"  Ftf^*F 
Bare  Drive  $1599 

16  Bit  Kit  $1699 


20Mb  KL320 
40ms  3.5"  HH 
Bare  Drive 
8 Bit  Kit 
PS  2 Models 
25.  30  Kits 

30Mb  KL330 
40ms  3.5"  HH 
Bare  Drive 
8 Bit  Kit 
PS  2 Models 
25,  30  Kits 


$129 

$169 

$199 

$139 

$189 


$209 


1050Mb  ST41200N 
15ms  5.25"  FH 


Bare  Drive 
16  Bit  Kit 


$2199 

$2349 


ALL  KITS  INCLUDE 

16-Blt  host  adaptor  hard/floppy  "1  to  1" 
controller  or  Interface  card,  mounting 
kit  (3.5"  kit  Inc.  beige  & Mack  betels), 
rails,  cables,  all  mounting  hardware.  "Disk 
Manager”  software  (40Mb*).  and  manual 

EVERYTHING  YOU  NEEOI 


TARE  BACKUP 


40Mb  KL343 
30ms  3.5"  HH 
Bare  Drive  $169 

8 Bit  Kit  $189 

ADD  1Mb  RAM 
AS  LOW  AS  $39 


Insight 


With  data  compression  Attaches  to 
existing  floppy  controller.  Super  Fast 
QIC  80  Standard.  2 to  3Mb  per 
minute!  External  units  available 


120Mb/250Mb 

Internal  Unit  $259 

(Inc.  1 80Mb  tape) 
80Mb  Tape  $26 

120Mb  Tape  $29 


1Mb  x8  80ns  $39 

1Mb  x9  80ns  $49 

Add  $2  for  SIP 

CALL  TODAY!  WE  CARRY 
MEMORY  FOR  EVERY  SYSTEM! 


Another 

Insight 

Company 


HARD  DRIVES  International 

800/767-DISC 

PURCHASE  ORDERS/ NATIONAL  ACCOUNTS  800/7334882 


MEMORY  UPGRADES! 


ORDER  NQWi  1-800-535-5892 


^~7?7e  Only  Source  lor  Computer  Memory  >* 


LAPTOP  MEMORY 

1 

l 

IBM  MEMORY 

IBM 

L L40SX  Portable 
f 2MB  $249.00 

I 4MB  $449.00 

IB  $999.00 

TOSHIBA 

1000SE/XE/LE 
1MB  $149.00 

| 2MB  $259.00 

1000LE,  2000SX 
| 4MB  $469.00 

$999.00 

1-T2000SXE 
I * 2MB  $289.00 

4MB  $449.00 

8MB  $999.00 

T1200XE.  T3100E 
2MB  $149.00 

T1600,  T3100SX. 
T3200SX  . T3200SXC 
2MB  . $149.00 

4MB  $279.00 

T3200 

3MB  $249.00 

T5100 

1 2MB  $149.00 

T5200,  C,  T8500 
2MB  $149.00 

| 8MB  $649.00 

AST 

^Executive  Notebook 
f I MB  $79.00 

I 4MB  $299.00 

GRID 

r 1500  Series 
| 4MB  $399.00 

TANDON 

I NB386SX/20 
L 4MB  $369.00 


$119  00 
$169.00 
$459  00 


COMPAQ 

ITE  386S/20 
1MB  $249.0 

4MB  $649.0 

ITE  286 
1MB 
2MB 
4MB 
SIT-286 
1MB  $149.00 

4MB  $469.00 

SLT-386 

1MB  $139.00 

2MB  $229.00 

ZENITH 

SllmSport 

IMB  $169.00 

4MB  Tf?-.  $449.00 
SuperSport  286.286e 
1MB  $129.00 

SuperSport  SX.  286e 
2MB  $169.00 

SuperSport  SX 
2MB  A/B.  $199. 
Mastersport  386SX 
2MB  $289. 

Mastersport  386SI 
2MB  $309.00' 

NEC 

UltraUte  286F,  286V 
IMB  $145.00 

4MB  $450.00 

ProSpeed  286.  386SX 
1MB  $219.00 

4MB  $569.00 

ProSpeed  386SX/20 
IMB  $219.00 

ProSpeed  386 
2MB  $279.00 

8MB  $1079.00 


WE  ACCEPT  DOMESTIC  AND  INTERNATIONAL  ORDERS  AND  PURCHASE  ORDERS  ! 

3 DAY  INTERNATIONAL  DEUVERY  VIA  FEDERAL  EXPRESS.  UPS.  AND  DHLI 
' AU  USER  INSTALLABLE  ✓ GREAT  PRICES  ✓ UNUMITED  SELECTION  ✓ FREE  TECHNICAL  SUPPORT 

' QUALITY  PRODUCTS  ✓ SUPERIOR  SERVICE  ✓ EXCEPTIONAL  WARRANTY  ✓ FLEXIBLE  PAYMENT  OPTIONS 

^ CALL:  714-588-9866 


PS/1 

2MB  IBMPNN/A  $189.00 

PS/2  30-286.  Exp.  Board  1497259 

2MB  Kit  30F5360.  $119.00 

PS/2  70-E6 1 / 12 1 .55SX.65SX 

1MB  6450603  $69.00 

PS/2  70-E6 1/ 1 2 1 .50Z.55SX/LS.65SX/LS 

2MB  6450604  $129.00 

PS/2  55SX/LS.  65SX/LS,  34F3077  and  301 1 
4MB  34F2933  $269.00 

PS/2  35SX;  LS  and  40SX 

8MB  6450129  $599.00 

PS/2  70-A2I 

2MB  6450608  $139.00 

PS/2  90.  95  and  P75  (Install  In  pairs) 

2MB  6450902  $139.00 

PS/2  Models  50  and  60 

2-8MB  w/2M  1497259  $389.00 

PS/2  Models  70  and  80 

2 I4MBW/2M  34F3077.  $369.00 


LASER  PRINTER  MEMORY 


Hewlett-Packard  LaserJel  IIP.  III.  IMP  and  HID 
2MB  33475B  $139.00 

4MB  33477B  $239.00 

Hewlett-Packard  LaserJet  Ills! 

1MB  C 2063 A $59.00 

4MB  C2065A  $229.00 

Hewlett-Packard  LaserJet  II  and  HD 


2MB  33444B 

4MB  33445B 

IBM  Laser  4019  and  4019e 

2MB  1039137  

3 5MB  1038675 

Panasonic  44501  and  4420 

2MB  KX-P441  

4MB  PN  N/A 

I Printer  Memory  also  available  tor 
BROTHER  TOSHIBA  SHARP 

TEXAS  INST  QMS  NCR 


$119.00 

$229.00 

$159.00 

$229.00 

$159.00 

$249.00 


>BRAND  NEwfr 

SX/Now!  by  KllJIlSUiD 

Upgrode  your  286  to  a 386.  SX/Nowl  Processor 
Upgrade  otters  386  performance  for  your  IBM  AT 
and  PS/2  Models  30/286. 50. 507  and  60 
SX/Nowl  features: 

✓ 16Kbytes  of  Cache  memory 

✓ 80387SX  Co-Processor  Socket 

✓ Onboard  20  MHz  clock 

✓ Requires  NO  expansion  slot 

✓ 5 year  warranty 

SX/Now!  20  MHz  $469.00 


AST  MEMORY 


Premium  386C  and  386-16 

4MB  Kit  500510-008  $219.00 

Premium  386-20 

4MB  Kit  500510  004  $269.00 

Premium  386-SX/ 16/25/33  and  Cupid  32  card 
1MB  500718-002  $69.00 

Premium  486  and  486/33 

2MB  500718-004  $179.00 

Premium  II  386SX/I6.  20  and  Cupid  32  card 
1MB  500780-003  $79.00 

4MB 500780-004  $339.00 


COMPAQ  MEMORY 


DeskPro  286-E  386-20/20E/25 

1MB  113131-001  $99.00 

4MB  113132-001  $269.00 

DeskPro  306S/I6 

1MB  113646  001  $99.00 

4MB  112534-00)  $269.00 

DeskPro  2B6N.  386N  and  386SX/20 

2MB  118689-001  $139.00 

4MB  1 18690-001  $299.00 

DeskPro  386-33.  486-33  8 SystemPro 

2MB  115144-001  $129.00 

8MB  116561-001  $699.00 


FAX:  714-588-9872 

— 

IBM  COMPATIBLE  TYPE 

4M  x 9-80 . $169.00 

1 M x 9-80  $48.00 

256  x 9-80.  $15.00 

CALL  FOR  OTHER  TYPES  AND  SPEEDS! 


EXPANSION  BOARDS 


BocaRam  XT 

Up  to  2MB  tor  any  XT  or  8-bit  compatible  machines 
running  up  to  I7MH;  Provcdos  UM  EMS  4 0 only 
Uses  256K  Dram 

with  5 12K $139.00 

BocaRam /AT  Plus 

Up  to  8MB  for  any  AT,  286. 386  compatible 
machine*  running  up  to  33MHj.  Conventional 
Expanded  and  Extended  provides  a maximum 
of  SMB  LIM/EMS  4 0 

2MB  with  DRAM  S: $219.00 

2MB  with  SIMMs:  $239.00 


Please  call  us  for 
any  item  not  listed. 


TERMS  AND  CONDITIONS 


"T  SEND  POS  AND  MAIL  ORDERS  TO: 
First  Source  International.  Inc. 

36  Argonaut.  Suite  140 

■ Aliso  Vle|o.  California  92656 

Tel:  714-588-9866  Fax.  714-588-9872 
. NO  SURCHARGE  ON  VISA  OR  MAStTRCARO 
. term*  AmEx  (odd  4V.  vuo.  MasterCard.  CCO  P 
• JC%  Restocking  re#  on  ai  norvaef#etve  returns  6 
retmed  orders  A l items  must  be  returned  within  1 
days  with  Original  pockcgng  DMAs  required 
• Manufacturers  port  numbers  are  for  your  convent 
ai  products 't  'O  carry  100%  compatible  or  M refund'  | 
> Puces  ond  availabDiry  subtec  I lo  change 


SIMMs  or  ORAM 


WE  WILL  BEAT  ANY  ADVERTISED  PRICE!  - WHY  CALL  ANYONE  ELSE? 


Circle  382  on  Reader  Service  Card  (Resellers:  320) 


1 WE  ACCEPT  PO  S |I 

| FROM  QUALIFIED  FIRMS 

1 

E M 

i O 1 

NO  SURCHARGE 
FOR  MC,  VISA  & DISCOVER 


Individual  D-RAM  Chips 

MEMORY  FOR  IBM  6 APPLE 


34  00 
31  00 
29  00 


| SIMM  MODULES  (Add  Sy  for  SIPP)~ 


49  00  48  00  44  00  39  00 

219  00  188.00  100.00  - 

23  00 21  00  18  00  17  00 


INTEL  Math  Chips 


59  00  80287-8  89  00  80387  16  149  00  80387  25  229  00 

79  00  80267-XL*  119  00  80387  I6SX  149  00  80387  33  229  00 

119  00  8KS7-XLT*  129  00  80387  20  229  00 

69  00  ’SO**  fts Mr  80387  2QSX  159  00 


WORDSTAR  SOFTWARE  BLOWOUT 


• BELOW  WHOLESALE  PRICES  • 

Wordstar  6 0 laciory  sealed  tactary  bous  S139.0I 
Wordstar  2000  release  3 5 revision  C S139.00 


DeskPro  486/25 


DeskPro  386/16 


DeskPro  286 


COMPAQ  MEMORY  MODULES 


115144-001 
115144-001 
116561  001 
115144-001 
113131  001 
113132-001 


□ c 


4 Meg  Exp  Bd 
i Meg  Module 
4 Meg  Module 
iMeg  Exp  Bd 
4 Meg  Exp  Bd 
IMeg  Module 
4 Meg  Module 
IMeg  Module 
?Meg  Module 
4Men  Module 
IMeg  Kil 
4Meg  Kd 
1-2Megtxp  Bd 
4-BMeo  Exp  Bd 
512K  Kil 


113648-001 
1I2S34-001 
1136444X11 
113645  001 
113131-001 
1131324X11 
118688  001 
118689  001 
118690-001 
1080714)01 
108072  001 


BRANDNAME  LAPTOP  MEMORY 


Leading  Edge  D/LT  386SX 
Bondwell  B310 

NEC  Prospeed  286  386SX  16 
NEC  Prospeed  286  386SX  16 
NEC  Prospeed  386 
NEC  Prospeed  386 
NEC  Prospeed  386SX  20 
NEC  Prospeed  386SX  20 
Sharp  PC  6220 
Sharp  6640 
Tl  Travelmate  2000 
Tl  T ravelmale  3000 
Zeos  386SX  Notebook 
Zenith  Master  Sport  - 386SX 
Zenith  Super  Sport  - 286  286E 


IMeg 

4Meg 

IMeg 

2Meg 

IMeg 

2Meg 


PC3122 

PC43-21 

PC43-22 


DO  Everex  Tempo  LX 


SX  Alpha  2Meg 


2Meg  4Meg.  BMeg 


ZA  300  1 
ZA  180-66 
ZA  180  64 
ZA  18066 
PCA  00053  00 
50001 4-003  386SX20  i 
MBCNBMEM2 
Cf  BA165 
179  00.  399  00.  6 
129  00.  3 


r Buy  Cmc 


E- 


TOSHIBA  LAPTOP  MEMORY 


» 
799  00 
139  00 
59  00 
219  00 
139  00 
299  00 
79  00 
229  00 
129  00 
299  00 
59  00 
219  00 
59  00 
119  00 
269  00 
119  00 
269  00 
309  00 

13SS 


A 

20930  South  Normandie  • Torrance.  CA  90502 


PART  * 


T1000SE/XE/LE 

T1000SE/XE/IE 

T200Q/T2000SX 

T7000/T2000SX 

T2000SX/T 1000LE 

T2000SX/T 1000LE 

T2000SXE/2200SX 

T2000SXE/2200SX 

T2000SXE/2200SX 

T120QXE 

T1600 

T3100e 

T3100SX 

T3100SX 

T3200 

T3200SX 

T3200SX 

T3200SXC 

T3200SXC 

T5100 

T5200/T8500 

I520(VTB500 


BMeg 

2Meg 

2Meg 

2Meg 

2 Meg 
4Meg 

3 Meg 
2Meg 

4 Meg 
2Meg 
4 Meg 


PC14-PA8311U 
PC14  PA8312U 
PC18  PA8316U 
PC18  PA8317U 
PC  PA8314U 
PC14  PA83I5U 
PC  PA2000U 
PC  PA2001U 
PC  PA2002U 
PC13  PA8306 
PC8  PA8302U 
PC9  PA8340U 
PC15  PA8308U 
PC15  PA8310U 
PC6  PA7137U 
PC12  PA8307U 
PC12  PA8909 
PC19-PA831BU 
PC19  PA8319U 
PC7  PA8301U 
PC10  PA8304U 
PC10  PA8313U 


12900 

17900 

11900 

17900 


18900 
41900 
71900 
11900 
11900 
11900 
11900 
22900 
21900 
11900 
22900 
129  00 
28900 
11900 
11900 
78900 


“moo 

11900 
139  00 
499  00 
179  00 
829  00 
169  00 
519  00 

mss 

149  00 
139  00 

1H88 

125  00 


LASER  PRINTER  MEMORY  UPGRADES 


HP  2.  20.  3 30JP2P 
Panasome  4420/44501 
Panasonic  4450 
Epson  6000.  Action  Lawi 
Toshiba  Put  User  6 
Packard  Bril  PBS 500 
OKI  400 

IBM  User  4019  4019C 


8900  12500  19500 
10500  14900  24900 
14900  - 

11900  1690Q  25900 
11900  16900  25900 
11900  16900  75900 
12900.  17900.  - 
9900  14500  22900 
7900  - 22900 


Panasonic  4455  - 24900  - 

NEC  90  290  - 24900  - 

QMS  410  12900  t89  00.  29900 

Brother  Hl-4  12900.  18900  29900 

Konca  3110  19900  279  00  49900 

QMS  PS  81V92S  CM.  Call,  Cal 

Tl  XL/PS17/PS35  WOO  - - 

Canon  IBP4  20900  25900  - 

AI&T  593  14900  19900  29900 

STA  LS04  14900  19900  79900 


H.P.  COMPATIBLE  FONT  CARTRIDGE 

■N  LASER  PHMTE8  FONT  CARO  Simtor  lo  Uto  25  205  Fonts  19000 

TUM0  21  conlans  eiery  Enaksh  language  lonl  n PaoAc  OaU's  currant  25  CAKTROGES  IN  ONE” 
CadnOge.  plus  2 Headtoie  Fools  well  6 additional  US  Fonts  - Atade  Ay  HP  ftwtorj  11900 
nmaotCMPrvves  you  47  scalable  tonts  m any  pomt  sue  12  more  than  Paahc  Du  or 
HP  Adobe  Post  script  supports  the  very  latest  Adobe  Vpe  I font  For  mats  - Atade  tor  HP 
Pnrttrs  24900 


| ORCHID  RAM  QUEST  16/38 

0lk«  Ot  IkUM.  Expanded  or  Extnded  Memory.  Marte  Nt2  Medals  50 
550.  ML  70.  10.  Foil  Support  lor  UN/BW  «f  M*  WI  - 8 Writ  tMo  Ri 
4 War  Wor  — CiiMC  wtSor,  Por  PM  ant  Froo  Sor  Cable 


310-782-2880  (previously 
FAX:  310-782-0240  code  31 3> 


CALL 

TOLL  FREE 


1-800-433-3726 


(US  and  Canada) 


CIRCLE  493  ON  READER  SERVICE  CARD 


ESTAB. 

1985 


Mon-Fri,  8:00  a.m.  to  5:00  p.m.  PST  | 
Sat.  10:00  a.m.  to  12:00  noon 


Everything 
¥>uEverV&nted 
In  UNIX. 
And  Less.  *99.95* 


It’s  Coherent!  A virtual  clone 
of  UNIX,  independently  developed 
by  Mark  Williams  Company. 

Like  the  original  UNIX, 
Coherent  takes  the  tenet  that  small 
is  beautiful  and  embodies  it  in  a 
powerful  multi-user,  multi-tasking 
development  system.  With  nearly 
200  UNIX  commands. 

“Mark  Whams  Co.  seems  to 
have  mastered  the  art  of  illusion; 
Coherent  comes  so  fully  quahfied 
as  a UNIX  clone,  you  find  your- 
self thinking  7 can’t  believe  it’s 
not  UNIX ” 

-Sean  Fulton,  UNIX  Today! 


LESS 
IS  MORE! 

MWC  SCO 

COHERENT  XENIX  286 
Version  3.1  Version  232 

No.  of  Disks 

4 

21 

Kernel  Size 

64K 

198K 

Suggested  Disk  Space 

10  meg 

30  meg 

Min.  Memory  Required  640K 

1-2  meg 

Performance* 

38.7  sec 

100.3  sec 

Price 

$99.95 

$1495.00 

•Byte  Execl  benchmark,  1000  iterations  on  20  MHZ  386. 

Hardware  requirements  IBM  PC/AT  or  286  or  386  based 
compatibles.  1.2  me*  5V4"  or  1.4  meg  3V2‘  floppy,  and  hard 
disk.  Does  not  run  on  MicroChannel  machines 

For  everything  you  ever 
wanted  in  UNIX-and  less-order 
Coherent  today! 

1-800-MARK  WMS 

(1-800-627-5967  or  1-708-291-6700) 
FAX:  1-708-291-6750 
60-DAY  MONEY  BACK  GUARANTEE! 

Mark  Williams 
Company 

60  Revere  Drive 
Northbrook.  IL  60062 

'Plus  shipping  and  handling.  Coherent  is  a trademark  of 
Mark  Williams  Company.  UNIX  is  a trademark  of  AT&T 
XENIX  is  a trademark  of  Microsoft. 


MEMORY 
& BUFFERS 


Save  time! 


$3935 


The  easiest  least  expensive  way  to  add  32K  additional 
buffer  memory  to  Panasonic  KX-P  dot-matrix  printers  and 
Citizen  GSX- 140/1 45  pnnters  Plugs  into  a waiting  socket 
inside  your  pnnter  Ten-year  warranty  Satisfaction  guaranteed1 

Add  SIMM  RAM-  $52  per  MByte  ! 

vy  pluq  »i  SIMM  murluli'N  |.«lc!  $2  (or  SI 


trtiypl 
IMH  « ' 


/Urn 

HOm 

80n\ 


-»M8«  9 

Toshiba  Memory  Modules 

tiUOOtt/Sf/Xi  IM 

2M 

HKX1SX.  H200SX  1 16(10  IllOt 
2M 

15100.  15200  IH'jOO.  1 1 XXOXI 


$159 

$159 


Texas  Instruments  Notebooks 

Ii.ttfi'Urvtlc  2000  I MB  $ 1 99 

IravckTVXe  iOOO  2 MB  $229 

ZENITH  Quality  Upgrades 

SupcfSpoel  286  6 386SX  I MB  $ 1 59 

COMPAQ  fully  compatible  memory 

Desk  Pro  386/20c  386/251 \ I86\ 
memory  board!  IMH  $ 1 59 

4MB  $359 

DcskPro  2861.  186220c.  2'<c  20  25  186! 
memory  moduX-i  I MB  $99 

4MB 

386/3  3/3 31.  486/25/  i It.  Sysum  Fro 
memory  modules  2MB 

386/ 1 6 boards  12MB 

4 HMB 

386/ 1 6 moth*-  hit  sysmnbuard 


$299 

$ 1 89 
$319 
$549 


l If  286 


IMB 

IMB 


$119 

$119 

$179 

$449 


Cyrix  Math  Coprocessors  pimic  cm 
Tl  microLaser  memory  Please  cm 


BOCA  memory  boards.  80ns  RAM 

Hint  mernury  hoard  IMH  $189 

2 MB  $249 

At  Plus  SIMM  |8MB  >.-*[>*  ityj  2MB  $249 

IMB  $369 


i .<r»l  .'.ivly 

,«X<l*'upio4MtM<-'IV 


$99 


H-P  LaserJet  II,  HD.  IIP,  and  III 


2 MM  $145 

$24S 

Reconditioned  toner  cartridge  $59.95 
IBM  4019/4019e  memory  please  can 
IBM  PS'2  easy  memory  expansions 

IVI  HAxluk-s  5I2K  $59 

2MB  $154 

2><6  1H6  10/286  2MB  $149 

1U/2H6  5(i2.  5S5X  upqradr  2 MB  $149 

/0I6I/I/I/U6I  IMH  $79 

2 MB  $139 

/0A/I/A6I  l/B2t/B6l  2MB  $149 

80  1 1 1/31  I/I  I I/I2I/37I  2MB  $159 

Bare  txjHicl  for  50/.  55.  55SX.  60  65SX 
|2  HMB  < HfMCity)  $379 


tine  hoard  tor  PS/2  /0  80 
|2  HMB  capacity)  $379 

Hare  buaid  for  PS/2  70.  80 
12  1 4MB  capacity)  Please  Call 

Additional  2MB  for  above  boards  $ 1 49 
I40SX  laptop  2MB  $215 

4 MB  $385 

8 MU  $849 

AST  fully  compatible  memory 

Premium  I860  kits  I MB  $85 

4MB  $269 


EX 


Computer  Express 

56800  Magnetic  Drive 
Mishawaka.  IN  46545 


: 

Toll  Free  USA  & Canada 

1-800-776-6781 

International  219-259-7051 
FAX  219-259-0300  P 


CIRCLE  306  ON  READER  SERVICE  CARD 


PROTECT  YOUR  COPIES 
OF  PC  MAGAZINE 

Make  your  collection  of  PC  Magazine  a handsome  addition  to  your  office  or  home—  and  protect 
and  organize  your  copies  for  easy  reference! 

PCMaaazine  Binders  and  Cases  are  made  of  durable,  luxurv-look  leatherette  over  quality 
binder  board.  Custom  designed  for  PC  Magazine,  every  oraer  receives  FREE  transfer  foil  to 
mark  dates  and  volume  numbers. 


FOR  FAST  SERVICE  CAU  TOLL-FREE  1-800-825-6690 
MAGAZINE  BINDERS  rK  MAGAZINr 


Hold  your 
issues  on 
individual 
snap-on 
rods.  $9.95 
each;  3 for 
$27.95;  6 for  $52.95. 


do  Jesse  Jones  Industries 

499  East  Erie  Avenue  • Philadelphia,  PA  19134 

Please  send  Binders  L.  Cases  Quantity 

Payment  enclosed  $ .*  Add  $1  per  case/ 

binder  for  postage  & handling.  (Outside  USA,  odd 
$2.50  per  case/binder  ordered,  US  currency  only.) 
Charge  my: 

□ Amex  Visa  IJMC  (Minimum  order  $15.) 


Store  your  copies  for  individual  reference. 
$795  each;  3 for  $21.95;  6 for  $39.95. 


Pitot*  Prtit  Ful  Nam* 

No  POBo.  Numbed  Pleoie 

State. 

Zip 

*PA  residents  add  6%  sales  tax. 


Sbhous  About  Computing? 
Try  America's  Most  Exciting 
Online  Service— For  Free! 

America  Online  Unlocks 
the  Foil  Power  of  Yoor  PC. 

America  Online  is  everything  an  online  service  was 
meant  to  be. 

Need  software?  Download  from  a selection  of  more 
than  10,000  programs — all  carefully  reviewed  for 
quality  and  thoroughly  described.  Finding  exactly 
the  software  you  need  has  never  been  easier,  or 
more  reliable. 

Need  advice?  Get  fast  answers  from  PC  experts.  Scan 
for  objective  reviews  on  thousands  of  computing 
products.  Participate  in  live  conferences  and  message 
boards  specializing  in  games,  graphics,  educational 
programs,  utility  programs,  business  and  productivity 
applications,  and  much  more.  It's  like  having  your 
consultant  on  call,  24  hours  a day. 


Easy  To  Use,  Yet  Powbuul. 


i 

! Hurry!  Offer  Expires  12/31/91! 


Our  unique  graphical  interface  lets  anyone — novice  or 
pro — discover  America  Online's  many  services  with 
just  a point  and  a click.  There  are  no  puzzling  prompts 
or  commands  to  get  in  the  way. 

Get  resume  advice  and  career  counseling.  Manage  your 
investments.  Get  the  latest  news  and  weather.  Get 

homework  help  for  the  kids  and 
use  a searchable,  up-to-date 
encyclopedia.  Join  special 
interest  groups  and  clubs. 

Save  time  and  money  shopping. 
Find  and  book  the  lowest 
airfares.  Entertain  yourself  with 
multi-player  games,  quizzes, 
movie  and  book  reviews, 
horoscopes,  soap  opera  news, 
and  much  more. 

We're  Serious  About 
This  Special  Free  Offhi! 

We're  so  sure  you’ll  love 
America  Online,  we’ll  even  give 
you  free  software,  free  trial 
membership  and  free  connect 
time  to  try  the  service.  Return 
this  coupon  (or  call  today)  for  a 
free  trial  membership! 


| I YES!  Send  me  the  free  software  and  trial 
membership.  I understand  there's  no  risk — 
if  I'm  not  thrilled,  I may  cancel  without 


further  obligation. 


DISK  SIZE:  □3.5"  □5.25" 

You  must  have  Z1  a PC/XT  or  higher;  512K  memory  or 
higher;  a hard  drive;  a mouse;  a modem;  EGA 
or  Hercules  monitor  or  above  to  use  America  Online. 

1 800  827  6364,  ext.  5584 


from  a selection  of 

more  than  10,000 
programs  and  flies! 


5584/PC 

Copyrighted  materi 


This  Could  Be  Your 
Last  Paper  Transaction. 


Mail  this  coupon  in  today 
for  your  FREE  trial  of 
America  Online! 


Did  someone  beat  you  to  our  free  offer? 
Don't  worry — call 

1-800-827-6364,  ext.  5584 

to  order  right  now! 


T 

1 Hurry!  Offer  Expires  12/31/91! 

j Free  Trial!  Free  Software! 

I O YES!  Send  me  the  free  software  and  trial  mem- 
, bership.  1 understand  there's  no  risk — if  I'm  not 
1 thrilled,  I may  cancel  without  further  obligation. 


DISK  SIZE:  D3.5"  D5.25" 


You  must  have  a PC/XT  or  higher;  512K  memory  or 
higher;  a hard  drive;  a mouse;  a modem;  EGA 
or  Hercules  monitor  or  above  to  use  America  Online. 

Clip  and  mail  to: 

America  Online 

8619  Westwood  Center  Drive 

Vienna,  VA  22182 

America  Online  is  a registered  service  mark  of  Quantum  Computer  Services,  Inc. 

3d  material 


5584/PC 


■■MkQH 

ORDER  TOLL  FREE:  U.S.  & Canada  - 1 800  348-4PCP  (4727) 
Japan -0031-1 1-1865 

In  Hawaii  Australia  - 00 1 4-800- 1 26-943 

(808)  875- 1100  FAX  - 1 (808)  875-006 1 

Shipping  & Technical  Assistance  - 1 (808)  875-1108 


Quality  at  the  best  prices  under  the  sun, 

t*l  * £«b 

Specializing  in  International  Orders 


COMPUTERS 


IBM  PS/2 

L40SX 3570 

PS/2  Mod  35  SX/  40Mb 1450/1650 

PS/2  Mod  40  SX  40/80  Mb  ...  2195/2395 

PS/2  Mod  50  Z 30/60  Mb  1250/1410 

PS/2  Mod  55  SX  40/80  Mb  ....  1995/2100 
PS/2  Mod  57  SX  80/160  Mb  ...2895/3100 
PS/2  Mod  65  SX  60/1 20  Mb  ...  3550/3725 

PS/2  Mod  70  A81/AI6  3920/4300 

PS/2  Mod  80  80/160/320  3275/3625/5075 

PS/2  Mod  90/95-486  Call 

COMPAQ 

LTE  386SX  30/60  3395/3735 

SLT  386  60/1 20  Mb 4299/4750 

DPro  386  S 20  Mod  1/40  Mb  . . . 1655/2150 

DPro  386  E 40/1 10  Mb 2750/3033 

DPro  386/25  E (.Ml  Models)  Call 

DPro  386/33  LI  20  Mb 4999 

TEXAS  INSTRUMENTS 

Travelmate  2000  995 

Travelmate  3000  20/40/60  Call 

AST 

Premium  Exec  Notebook  286  20/40 

1925/2200 

Premium  Exec  Notebook  386  20/40/60 

2299/2599/2900 

Premium  II 386  SX/20  1275 

Premium  II 386/33  .2199 

Premium  II 486  SX/20  2299 

Premium  11486/33  3450 

TOSHIBA 

T1000SE/LE 799/1395 

T1 200  XE  20/40  Mb  1570/1795 

T2000  SX  40/60  Mb 2937/3295 

T2000SXE  40/60  Mb  3295/3495 

T2200  Call 

T3l00SX80Mb  3239 

T3200  SX  40/1 20  Mb 3239/3550 

T3200SX  Color 5695 

T5200 100/200/Color  ...4199/4688/5924 
DFI 

286-12  Mhz 487 

386-16  Mhz 590 

386  SX-20  Mhz  650 

386-25  Mhz 1120 

386-33  Mhz 1500 

486-33  Mhz 1800 

1 -year  on-sile  warranty 
— Call  for  Custom  Configurations 
PANASONIC 

CF-370  Call 

MONITORS  & TERMINALS 

MONO/COLOR 

IBM  8503/8512  227/459 

Samsung  RGB 200 

Amber  1 2"  TTL 85 

VGA/EGA  MONITORS 

IBM  8506/07/08  899/629/928 

IBM  8513/14/15  525/1150/699 

MagnavoxVGA 259 

Mitsubishi  EGA  329 

Mitsubishi  1381/HL6935  485/1900 


NEC2A/3DS 460/569 

NEC  4DS/5D 989/2150 

Packard  Bell  8529/8541/8510 

275/290/339 

Panasonic  1381/1391  369/459 

Samsung  VGA/4581/4592  . . . 344/430/309 

Sony  CPD  1304  629 

Zenith  1492  595 

VIDEO  BOARDS 

ATI  Graphics  Ultra/Vintage 575/380 

ATI  VGA  Wonder  256/5 12+ 199/240 

EGA  640x480  89 

Hercules  GB  1024/1024+2  532/699 

NEC  Graphics  Engine 895 

Orchid  ProDesigner  II 512/1  Mb  . .239/299 

Paradise  VGA/+16 122/145 

Paradise  VGA  1024  256/512  159/199 

Herc/Mono/w  Parallel  Card  45 

VGA  1024  256/512  109/139 

PRINTERS 


Silent  Writer  2 Mod  90  . . 
OK1DATA 

ML  182 

ML  320/321  

1559 

228 

324/451 

ML390+/391+  

449/613 

ML  393 +/393+ color  .. 

968/1055 

OkiLascr  400/800  

639/965 

OkiLaser  820/X40  

1276/1949 

PANASONIC 

1 123/1 180  

214/147 

1 1 24U  624  

279/349 

1654/1695/2624  

548/364/479 

4420/4450/4455  

.779/1129/1883 

TERMINALS 


Wyse  50/60 375/300 

Wyse  30/85 310/339 

Wyse  150/185  289/379 

SOFTWARE 


.Aldus  Pagemaker  4.0 

. ...  495 

CANON 

Ashton  Tate  dBase  lII+/TVr 

419/479 

BJ  10E  

309 

Borland  QuattroPro.2.0 

. ...  295 

BJ  300/330  . . 

Call 

Carbon  Copy  6.0 

. ...  110 

CITIZEN 

Clarion  Prof.  Developer 

. ...  450 

GSXI30/I40+/145 

259/299/399 

Compaq/IBM  DOS  

. . . . Call 

HSP  500/550 

. .301/421 

Harvard  Graphics  3 0 

. ...  370 

D1CONIX  150 

IBM  Displavwrite  5.0  

. . . . 249 

P/S 

. .343/347 

Lotus  1-2-32.3/31  

329/399 

EPSON 

Microsoft  .All  Titlcs-Lowcst  Price 

LX810 

. 173 

LQ  1010  . 

365 

Microsoft  Windows  3 0 

93 

FX  850  

289 

LQ  1 170 

595 

Norton  Adv.  Util  6.0  

...114 

FX 1050  .... 

.399 

LQ  2550  . 

849 

ProcommPlus 

62 

LQ  570  

.265 

EPL7000 

789 

Quicken  5.0 

45 

LQ870  

.445 

EPL7500 

• ...  1899 

Ventura  Publisher  V 3.0 

. ...  479 

L0860 

. 549 

WordPerfect  5. 1 

. ...  245 

HEWLETT-PACKARD 

400 Additional  Titles  In  Stock 

» "S 

rf 

• is 


Mac &220V  available 

LaserJet  3/3D 1549/2399 

LaserJet  3SI  3620 

LaserJet  2P/3P 839/1049 

DeskJet  500  479 

ScanJet  + 680 

PaintJet/XL 695/1640 

FONTS  & MEMORY 

Pacific  Data  25-1  259 

Pacific  Data  1/2/4  Mb  129/1 59/265 

Pacific  Connect  Laser  Share 299 

Pacific  Page  PE/XL 349/721 

Pacific  Data  Plotter  in  a Ctg 239 

LaserJet  Memory  1/2/4  Mb  . 1 19/149/245 

Compaq  1/4  Mb  Modules 118/383 

IBM/Toshiba  Memory  Call 

CPI  Jet  Page/Superset  425  + 299/259 

CPI  DeskRam  256k 125 

IBM 

4019  E/4019  Laser 895  1395, 

Personal  Printer  II Call 

.Proprinter  24P 365 

Jtccjet 780r 

NEC 

P-3200/3300  276/ Call 

6200/6300  476/645 

Silent  Writer  290/990 2450/2895 


PLOTTERS  .AND  DIGITIZERS 
HEWLETT-PACKARD 

7475A/7550B 1349/2699 

7570A/7575A 2699/3350 

7576  EXL 3999 

SUMMAGRAPHICS 

Summasketch  2 12X12/12X18  . . . 335/565 
CALCOMP 

Pacesetter  2000  3150/3995 

12X12/12X18  298/597 

MULTIFUNCTION  BOARDS/CARDS/CHIPS 


IBM  5250  Emulation  . 
.AST  5251  Emulation  . 


.695 

.499 


Intel  AbovcBoard  Plus  w/512  k . . . 

...  289 

Intel  InBoard  386  PC 

...  492 

Cyrix  Fasmath  

...  Call 

80287 -XL  

. . . . 99 

W80387-SX/1 6/20/25/33  

...  Call  % 

^ MODEMS  & COMMUNICATIONS 

N ATI  9600  ETC 

1 CPI  2400  Internal  

...  69  7 

1 CPI  2400  Ext  MNP  

154  1 

Everex  24001/2400  MNP 

. . 99/164 

Haves  2400/2400B 

. 319/218 

Haves  Ultra  96  

639 

Practical  Pocket  Modem 

99 

Intel  2400/9600  

. 217/499 

MegaHertz  Laptop  Modems 

Call 

Practical  Perif.  2400  9600  

. 132/479 

US  Robotics  HST/Dual  

. 585/799 

FAX  MACHINES 

Sharp  FO  216/240/334 559/699/795 

Intel  SatisfactionMCA  

. 385/421 

JT  Fax  9600  B 

339 

CPI  2496  IF  

173 

MICE 

Logitech  C9/Bus/PS2  

82 

Logitech  Mouseman 

72 

Logitech  ScanmanPGTS2  

. 169/240 

Microsoft  Mice  + Windows  3 0 . . 

. 103/145 

Microsoft  Ballpoint 

129 

DRIVES  & TAPES 

Colorado  DJI  0/20 

239/295 

Conner  40  100/200  299/499/6 1 0 

ST  225/238  

. 189/192 

ST  157A/251-1  

. 229/239 

Plus  II XL50/105  

388/578 

Mountain 

Call 

Panasonic  LF50 10  Optical  Drive 

...2215 

Procom  Ext  5.25  PS/2  

199 

Procom  PS2  Hard  Drives  1 20/200  Mb  . Call 

Procom  Laptop  Floppy 

Call 

NETWORK 

ARTISOFT 

Lantastic  2 Mb  Starter  Kit 

338 

Lantastic  2 Mb  Adapter 

139 

Lantastic  10  Mb  Starter  Kit 

469 

Lantastic  AE3  Starter  Kit 

539 

Lantastic  10  Mb  Adapter 

199 

NETWARE 

Netware  2.2  5-User 

499 

Netware  2.2  10-User 

...1159 

Netware  3- 11  20-User 

Netware  311  100-User 

...  4045 

NE  1000  NE  2000  

. 159/179 

NE/2  /NE  3200  (EISA) 

249,749 

SMC 

ArcnetPC  130  8 Bit  

99 

Arcnet  PC  5(H)  fc  16  Bit 

289 

Arcnet  PC  500  ws  16  Bit 

179 

MISC  & ACCESORIES 

KeylronicsKBIOI+ 89 

Kensington  Masierpiece/Plus 85/95 

AB  Switch  Box  27 

hippLite  450/1 200/2000  . . .296/618/1175 
6 outlet  surge 25 

1 Win 
A Free 
Hawaii  Vacation! 

No  purchase  necessary 


Most  orders  shipped  insured  next  or  second  day  air  FEDERAL  EXPRESS  24-hour  worldwide  order  tracking  / Printer  Orders  received  by  9 PM  CST  can  be  shipped  same  day  / All  credit  card  and  COD  orders  checked 
electronically  / We  accept  Am  ex.  Visa,  MC,  JCB.  Discover.  Diners  Club,  COD's.  Wire  Transfer.  Letter  of  Credit.  TERMS  & LEASE  AVAILABLE  (one  day  approval)  / Credit  cards  not  charged  until  product  shipped 
GOVERNMENT  AND  EDUCATIONAL  P.O.’S  ARE  WELCOME  Allow  1 0 days  for  personal  checks  to  clear  / Prices  reflect  a 3 per  cent  cash  discount  / Non-defective  returns  subject  to  a restocking  charge  / All  warranties 
good  through  Paradise  Computer  Products  / Prices  subject  to  change  without  notice.  - 

HOURS:  8:30  AM  TO  8:30  PM  CST  MON-FRI.  10  AM  TO  4 PM  CST.  SAT.  | 

Paradise  Computer  Products  Ltd.  P£L  Box  090553  Oalas.  TX  75389-0553  ■ 
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POComputings  founding  publisher  and 
columnist  Michael  E.  Kolowich  gives  you  the 
insider's  view  on  how  to  get  the  most  out  of 
Quicken  5.0.  In  a clear,  easy-to-follow  style,  this 
practical  guide  takes  you  step-by-step  through 
successful  strategics  for  managing  your  finances, 
offering  many  time  and  money  saving  tips. 


BookNet  Order  Form 


Address 


City State 

Zip Telephone  ( ) 

Payment  By:  Visa  MasterCard  American  Express 

Check/ Money  Order  (payable  to  Ziff-Davis  Press) 

Card  # Exp.  Date 


Signature 


Quantity 

Tide 

Price  Ea. 

Total 

PC/Computing  Guide  to 
Quicken  5.0(1-56276-023-8) 

$24.95 

PC  Magazine 
Programmer's  Technical 
Reference  ( I -562764)16-5) 

$49.95 

PC  Magazine  DOS  5 
Techniques  and  Utilities 

(1-56276-007-6) 

$39.95 

PC  Magazine  Guide  to 
Using  NetWare  1 1 -56276-022-X) 

$39.95 

PC  Magazine  Guide  to  1-2-3 
for  Windows  (1-562764)21-1) 

$27.95 

Sub  Total 

$ 

Shipping  and  handling  inside  the  U.S.  $3.00  per  book 

Overseas  airmail  for  foreign  orders  $1 5.00 

Sales  tax  for  California  residents  8.25% 

Total 

5 

Prices  subject  to  change  without  notice.  jooj 

1-800-688-0448 


PC  Magazine  has  put  together  the  indispensable 
sourcebook  for  programmers  in  this 
comprehensive  reference.  Expert  Robert 
Hummel  covers  the  evolution,  architecture,  and 
programming  of  Intel's  80x86  and  80x87 
processors,  and  includes  the  latest  information  on 
the  80486.  Filled  with  explanations,  diagrams, 
and  references,  this  book  is  the  ultimate  processor 
handbook  for  programmers  of  all  skill  levels. 


Here  are  the  insider  tips,  tricks,  and  techniques 
for  NetWare  you  can't  find  anywhere  else. 
NetWare  expert.  Les  Freed,  and  PC  Magazine's 
workgroup  systems  editor,  Frank  Derfler, 
combine  years  of  experience  to  give  you  effective, 
real-world  solutions. 

^ Includes  one  5 1/4"  disk  with  specially 
designed  NetWare  utilities,  MENU  scripts,  and 
batch  files. 


Jeff  Prosisc,  the  nationally  recognized  DOS 
expert  and  author  of  PC  Magazine's  “Tutor" 
column,  takes  you  far  beyond  the  manual  to  help 
you  achieve  peak  performance  with  DOS  5.  This 
comprehensive  book  offers  everything  from  con- 
figuring your  system  to  constructing  batch  files. 

^ Includes  two  5 1/4"  disks  with  one-of-a- 
kind  DOS  5 utilities,  including  programs  that 
dial  your  phone,  search  disks  for  files,  and  more. 


This  easy-to-use  tutorial  is  an  indispensable 
companion  for  both  beginning  and  exper- 
ienced users.  It  offers  straightforward 
instruction  in  the  fundamentals  of  1-2-3  for 
Windows  as  well  as  expert  training  in  more 
sophisticated  features.  Lotus  expert  E.  Michael 
Lunsford  brings  you  insider  tips  and  tech- 
niques to  help  you  get  the  most  from  the 
powerful  features  of  1 -2-3  for  Windows. 


How  to  order  Ziff-Davis  Press  books: 


| Mail  order  form 

Ziff-Davis  Press 
BookNet 

5903  Christie  Ave. 
Emeryville,  CA  94608. 


'JJ'j  Fax  order  form  to  ^ 

Ziff-Davis  Press 
BookNet 

at  (510)601-2099. 

Credit  card  orders  only. 


r Call  toll-free 
1-800-688-0448 
and  have  your  VISA. 
MasterCard,  or 
American  Express  card 
ready.  In  Canada,  call 
1-800-263-4374. 


| Ziff-Net  Online 
Services 

command  lines : 
GO  7.NT 
GO  ZDBOOKS. 
Credit  card  orders 


only. 
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by 

Joe  Salemi 


Advisor 


Help  for  Readers  Making  Personal  Computer  Decisions 


DOS  5.0  AND  FASTBACK 

I recently  bought  DOS  5.0  and  I 
guess  I like  it,  although  I have  yet 
to  see  any  speed  increase.  But 
there's  an  incompatibility  I've  no- 
ticed that  I wanted  to  advise  you 
about.  If  you  put  EMM386.EXE  in 
your  CONFIG.SYS  file,  Fastback 
won't  run;  in  fact,  it  won’t  do  the 
DMA  test,  but  will  freeze  with  the 
floppy  light  on . Any  advice? 

Joel  D.  Hencken 
Watertown,  Massachusetts 

Ij  U The  problem  lies  not 
J jjj  with  DOS  5.0,  but  with 
assumptions  made  by 
some  language  compilers  about 
the  amount  of  memory  available 
in  the  system. 

Because  DOS  5.0  has  the  abil- 
ity to  load  most  of  itself  into  the 
HMA  (high  memory  area),  the 
first  64K  of  conventional  mem- 
ory is  freed  up,  causing  problems 
with  programs  that  don’t  expect 
to  be  loaded  there.  Symptoms  of 
this  are  when  you  get  a “Packed 
File  Corrupt”  message  when 
trying  to  load  a program,  or  the 
system  locks  up  completely,  or 
an  application  that  ran  fine  under 
an  older  version  of  DOS  stops 
working  properly  under  5.0. 

Microsoft  included  a program 
called  LOADFIX  in  DOS  5.0, 
which  loads  the  application  above 
the  first  64K  block,  solving  most 
of  these  problems.  LOADFIX  is 
documented  in  chapter  4 of  the 
MS-DOS  Getting  Started  manual 
that  comes  with  the  DOS  5.0 
package.  The  syntax  is  simple; 
just  run 

LOADFIX  filename 
[Parameters] 

where filename  is  the  name  of  the 
application’s  executable  file. 

Anotherfix  for  older  applica- 
tions that  DOS  5.0  provides  is 
SETVER.  This  program  changes 
the  DOS  version  number  reported 
to  applications  listed  in  its  inter- 


■  DOS  5.0  AND  FASTBACK:  Fixing  compatibility 
problems  between  older  programs  like 
Fastback  and  DOS  5.0. 

■ GW-BASIC  AND  QuickBASIC:  Is  the 
replacement  in  DOS  5.0  as  good  as  the 
original? 

■ 3.5-INCH  TAPE  DRIVES:  Who  makes  internal 
drives  in  this  size? 

■ BAD  CRCs:  Are  CRCs  a problem  when 
downloading  files  with  a protocol? 

■ ARTS  & LETTERS  UPDATE:  Can  an  older 
version  run  under  Windows  3.0? 

■ FINDING  SPEEDSTOR:  Where  is  Storage 
Dimensions  located  these  days? 


nal  table,  and  is  initially  loaded  in 
CONFIG.SYS.  A number  of  ap- 
plications are  predefined,  and 
adding  more  is  easy;  for  example, 
to  add  FOO.EXE  to  the  table,  and 
identify  it  as  a DOS  3.30  pro- 
gram, just  run  “SETVER  FOO 
.EXE  3.30”  at  the  command 
prompt.  SETVER  is  documented 
in  chapter  14  of  the  MS-DOS 
User  s Guide  and  Reference. 

The  installation  program  cop- 
ies two  text  files  to  your  DOS  di- 
rectory that  provide  information 
on  running  certain  applications 
and  devices  under  DOS  5.0. 
APPNOTES.TXT  tells  users 
what’s  needed  to  run  a number  of 
programs  under  5.0,  including 
Fastback.  Lotus  I -2-3  3.0  or  later. 
Paintbrush  2.0,  and  GeoWorks 
Ensemble.  README.TXT  gives 
advice  on  installing  various  hard- 
ware devices,  memory  manage- 
ment, Microsoft  Windows,  and 
networks.  It  also  includes  docu- 
mentation corrections  and  addi- 
tions. DOS  5.0  users  should  read 
both  files  for  help  with  problems 
and  for  making  effective  use  of 
DOS  5 .0  on  their  system. 


GW-BASIC  AND  QuickBASIC 

I have  read  that  the  new  DOS 
5.0  program  replaced  GW-BASIC 
with  QuickBASIC.  I am  con- 
cerned, because  I write  all  my 
programs  in  GW-BASIC:  I think  it 
is  one  of  the  easiest  programs 
to  learn  and  use,  and  I disagree 
that  GW-BASIC  is  a hoary  pro- 
gram. But  if  QuickBASIC  is  an  ed- 
ited remake  of  another  program, 
can  it  be  that  good? 

Keith  Mifflin 

Cottage  Hills,  Illinois 


What  do  you  do  to  obtain  recent 
versions  of  products  like  Microsoft 
GW-BASIC?  And  what  will  happen 
to  GW-BASIC  now?  Since  it  wasn't 
included  or  updated  with  MS-DOS 
5.0,  will  Microsoft  discontinue  it? 
Nicholas  Rosasco 
Arnold,  Maryland 


Ij  y GW-BASIC  has  been 
discontinued  by  Micro- 
soft and  replaced  with  a 
version  of  QuickBASIC  that  is 
included  with  DOS  5.0.  As  it  was 
never  released  or  sold  as  a sepa- 
rate product,  the  only  way  to  get 


the  absolute  latest  version  of  GW- 
BASIC  is  to  purchase  a copy  of 
DOS  4.01. 

All  is  not  lost,  though:  The 
QuickBASIC  in  DOS  5.0  is  back- 
ward-compatible with  GW- 
BASIC,  and  a program  called 
REMLINE.BAS  is  included  to 
convert  GW-BASIC  programs  to 
QuickBASIC  format  by  remov- 
ing the  line  numbers  from  the 
source  code,  as  they  are  no  longer 
used  (except  for  labels  and 
GOTOs).  You  might  also  find 
QuickBASIC  even  easier  to  pro- 
gram in;  it  includes  a full-screen 
program  editor;  it  also  provides 
documentation  for  all  the  BASIC 
functions  and  commands  in  the 
on-line  help  facility. 

The  biggest  difference  be- 
tween the  commercial  version  of 
QuickBASIC  (Microsoft  Corp., 
Redmond,  W A 98052;  800-426- 
9400,  206-882-8080;  $99)  and 
the  one  in  DOS  5.0  is  that  the  lat- 
ter is  only  an  interpreter  (like 
GW-BASIC);  the  ability  tocom- 
pile  executable  programs  from 
your  BASIC  source  code  was  re- 
moved. 

3.5- INCH  TAPE  DRIVES 

My  386  is  housed  in  a mini-tower 
case.  Like  most  typical  mini-tow- 
ers, it  has  two  openings  for  5.25- 
inch  drives  and  two  openings  for 

3.5- inch  drives.  I have  one  1 .2MB 
5.25-inch  drive  and  one  1 .44MB 

3.5-inch  drive,  leaving  free  one 
opening  of  each  type. 

I was  planning  to  leave  the 
5.25-inch  opening  availablefor  an 
internal  CD-ROM  drive.  The  3.5- 
inch  opening  seems  sort  of  use- 
less, since  I don't  plan  on  getting 
another  3.5-inch  floppy  drive.  It 
seems  as  though  the  only  other 
peripheral  that  could  fit  into  a 3.5- 
inch  opening  would  be  an  internal 
tape  drive.  Are  there  any  manufac- 
turers who  make  this  kind  of  de- 
vice? 

Bobby  F.  Kuo 

Somerville,  Massachusetts 
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jj  L A number  of  manufac- 
■Jj  turers  make  3.5-inch  in- 
mLWiWItll  tcmal  tape  drives;  to  list 
all  of  them  would  probably  take 
up  this  whole  column.  The  big- 
gest differences  between  the  vari- 
ous makes  and  models  are  the  ca- 


pacity of  the  drive  (how  much 
data  it  can  back  up ),  the  type  and 
size  of  the  tape  cartridges,  and 
whether  it  requires  its  own 
adapter  card,  or  if  it  can  work  off 
the  floppy/hard  disk  controller 
already  present  in  the  PC  (usually 
through  a special  adapter  cable 
that  replaces  the  existing  floppy 
disk  drive  cable,  at  an  extra  cost ). 

Here’s  just  a sampling  of  the 
different  internal  drives  avail- 
able: the  FileSafc  4(XX)  (Moun- 
tain Network  Systems.  Camp- 
bell. CA  95008;  800-458-0300, 
408-379-4300;  $389  for  the  inter- 
nal model)  provides  either  40MB 
or  60MB  storage,  depending  on 
the  tapes  used.  Irwin  Magnetic 
Systems  Inc.  (Ann  Arbor.  MI 
48105; 800-42 1 - 1 879. 3 1 3-930- 
9(XX))  has  a wide  range  of  inter- 
nal tape  drives,  including  the 
40MB  SX  ($4 1 9)  and  the  80MB 
80SX($799). 

The  Jumbo  Tape  Backup  Sys- 
tem (Colorado  Memory  Systems 
Inc.,  Loveland,  CO  80537;  800- 
346-988 1 . 303-669-8000)  comes 
in  a number  of  different  capaci- 
ties, including  120MB  ($399)  and 
250MB  (S499). 

Other  internal  tape  drive 
vendors  include  Maynard  Elec- 
tronics (Lake  Mary,  FL  32746; 
800-82 1 -8782,  407-263-3500), 
Emerald  Systems  Corp.  (San 
Diego.  CA  92128;  619-673- 
2161),  Tallgrass  Technologies 
Corp.  (Lenexa,  KS  66214:  800- 
825-4727,  913-492-6002).  and 
Techmar  (Solon.  OH  44 1 39;  800- 
624-8560, 2 1 6-349-0600). 

Your  best  bet  is  to  decide  what 
capacity  you  need,  and  then  con- 
tact the  vendors  to  find  out  which 
of  their  drives  supports  your  par- 
ticular system.  Installing  an  inter- 
nal tape  drive  can  be  tricky,  so  be 
sure  that  you  buy  from  adealeror 
vendor  who  is  willing  to  provide 
technical  support. 


BADCRCs 

For  four  years  I have  been  using  a 
Tandy  1000TX  with  a hard  disk 


drive  and  a Tandy  1 ,200-bit-per- 
second  modem.  When  download- 
ing text  or  ASCII  files,  I have  no 
problems,  but  if  I try  to  download  a 
binary  file,  I have  problems  99  per- 
cent of  the  time.  When  using 
ProComm  I get  a bad  cyclic  redun- 
dancy check  (CRC).  I have  also 
had  the  same  problems  using 
Eight-In-One  and  WordStar  to 
download.  When  we  had  a local 
bulletin  board  I didn't  have  any 
trouble. 

A second  problem  I have  is 
when  using  Windows  or  Micro- 
grafx  Draw  Plus,  the  mouse 
doesn't  always  work  unless  I put 
the  computer  in  slow  mode.  I don't 
know  if  the  two  problems  are  re- 
lated. Any  help? 

Alfred  Saunders 

New  Braunfels,  Texas 

| - i LJ  The  two  problems  might 
L.ft.j  ^rela,ed.  but  you  don't 
specify  if  your  mouse  is 
a bus  or  serial  type,  so  I can’t  say 
for  sure.  Slowing  down  the  com- 
puter before  downloading  a file 
may  solve  the  problem,  but  at 
1 .200  bps.  the  speed  of  the  down- 
load shouldn't  be  a factor. 

Getting  a bad  CRC  occasion- 
ally during  a download  isn’t  re- 
ally a problem,  unless  you’re  get- 
ting so  many  that  the  download 
aborts. 

The  reason  you  see  only  bad 
CRCs  when  doing  a binary  down- 
load is  that  the  transfer  protocol 
you're  using  (Xmodem  or 
Ymodem)  is  doing  its  job,  mak- 
ing sure  that  the  data  you  receive 
is  correct.  During  an  ASCII  or  text 
transfer,  your  communications 
program  files  the  data  away  “as 
is,”  and  doesn ’t  do  any  checking 
to  see  if  the  text  you  receive  is  the 
same  as  the  text  sent  by  the  host. 
Generally,  this  isn’t  a problem,  as 
the  worst  that  can  happen  is  that 
some  of  the  text  gets  garbled  dur- 
ing the  transmission. 

However,  binary  data  is  more 
sensitive  to  errors;  one  bad  byte 
can  make  the  data  or  program 
worthless,  and  cause  all  kinds  of 
problems  when  you  attempt  to  run 
the  program,  or  extract  the  com- 
pressed files  from  the  down- 
loaded archive. 

The  most  common  cause  of 
errors  during  transmission  is  line 
noise  on  the  phone  lines.  The 
chance  of  noise  occurring  in- 
creases with  the  distance  of  the 
call,  as  it  is  going  through  more 


switching  stations,  relays,  and 
even  satellite  links.  This  has  al- 
ways been  a problem  with  data 
transfers  over  standard  phone 
voice  lines  (though  the  situation 
has  been  getting  better  as  more 
and  more  phone  companies 
switch  to  digital  links),  and  was 
the  primary  reason  for  the  devel- 
opment of  the  error-checking 
and  correcting  transfer  protocols 
such  as  Xmodem.  Ymodem,  and 
Zmodem. 

Using  Xmodem  as  an  ex- 
ample. here  is  what  happens  dur- 
ing the  file  transfer:  The  sending 
computer  breaks  the  data  down 
into  128-byte  blocks,  and  then 
calculates  the  total  of  all  the  bytes 
in  that  block.  This  total  becomes 
the  CRC  number,  and  is  tagged 
onto  the  end  of  the  block  to  be 
transmitted. 

The  receiving  system  does  the 
same  calculation,  and  compares 
the  total  it  gets  with  the  total  the 
sending  system  sent  it;  if  they 
don’t  match,  it  reports  a "bad 
CRC"  and  asks  the  host  to  re- 
transmit the  bad  block.  The  num- 
ber of  times  this  can  happen  be- 
fore the  transfer  is  aborted  varies 
with  the  different  protocols  used. 
For  more  details  on  the  different 
transfer  protocols,  check  the  in- 
troduction to  the  article  "Asyn- 
chronous Communications  Soft- 
ware: Improving  Information 
Access”  in  the  April  30,  1991, 
issue. 

ARTS  & LETTERS  UPDATE 

I have  a 386  with  an  80MB  hard 
disk,  4MB  of  RAM,  and  a VGA 
adapter.  I tried  to  run  Computer 
Support  Corp.’s  Arts  & Letters  Edi- 
tor, Version  1 .04,  in  Windows'  Real 
mode  and  obtained  this  error  mes- 
sage: “Drawing  Task  for  Arts  & 
Letters. . .cannot  be  executed." 

Is  there  any  way  I can  run  this 
version  in  Windows'  Real  mode 
without  upgrading? 

Jake  Kohne 

(no  address  given) 

lj  U Sorry  to  be  the  bearer  of 
| s • J bad  news,  but  the  answer 
Ir.flffiljfll  is  no:  The  version  of  Arts 
& Letters  that  you  have  is  over 
two  years  old,  and  isn’t  supported 
under  Windows  3.0.  The  changes 
from  Windows  2a*  to  3.0  were 
significant  enough  to  require  that 
most  programs  be  updated  to 
work  properly  in  the  new  envi- 
ronment. 


The  current  version  of  Arts  & 
Letters  Editor  is  3. 1;  it  is  avail- 
able from  Computer  Support 
Corp.  (Dallas,  TX  75244;  214- 
66 1 -8960)  for  an  upgrade  fee  of 
$249  (the  retail  price  is  $695). 
You  may  find  it  worthwhile  to 
upgrade,  as  the  latest  version 
comes  with  over  5,000  clip-art 
samples,  and  supports  the  latest 
Windows  enhancements,  includ- 
ing Adobe  Type  Manager. 

FINDING  SPEEDSTOR 

On  PC  Magazine's  recommenda- 
tion, in  early  1988  I purchased 
SpeedStor  from  Storage  Dimen- 
sions in  Los  Gatos,  California. 
Recently  I attempted  to  contact  the 
company  to  get  an  upgrade  and 
found  that  the  number  had  been 
disconnected. 

C.E.Courtright 

AntiguoCuscatlan, 

El  Salvador 


Storage  Dimensions  is 
alive  and  well,  and  can 
be  reached  at  408-879- 
0300  in  San  Jose.  California.  The 
current  version  of  SpeedStor  re- 
tails for  $99,  and  supports  DOS 
2.0  through  5.0. 

Information  on  the  current 
location  of  a computer  vendor  can 
be  easily  researched  through  the 
Computer  Directory,  which  is  a 
part  of  ZiffNet,  Ziff-Davis’  on- 
line service  that  includes  PC 
MagNet.  The  Computer  Direc- 
tory is  a searchable  database  of 
just  about  all  the  hardware  and 
software  products  and  vendors 
currently  on  the  market.  It  is  an 
extra-cost  service,  but  searches 
are  very  fast,  and  in  most  cases 
cost  only  $2  to  $3. 

Information  on  joining  PC 
MagNet  can  be  found  on  page  1 0 
of  this  issue;  once  you' ve  joined, 
type  GO  ZNT:COMPDIR  to 
reach  the  Computer  Directory. 
The  menu  has  various  options  that 
explain  the  costs  for  searches  and 
the  methods  you  should  use  to 
make  the  search  as  efficient  as 
possible. 

ASKTHEADVISOR 

Send  your  question  to  PC  Advi- 
sor, One  Park  Avenue,  New 
York,  NY  10016.  MCI  mailbox 
PC  MAGAZINE,  or  upload  it  to 
PC  MagNet  (see  the  instructions 
for  joining  on  page  10  of  this  is- 
sue). Sorry,  but  we  cannot  send 
personal  replies.  ■ 
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Prices  start  at  $269  for  Sender.  Receiver,  and 
25  Foot  Cable.  One  Year  Warranty  - Unconditional 
Satisfaction  Guarantee  - Dealers  Welcome 


Cybex  Corporation 

2BOO-H  Bob  Wallace  Ave  • Huntsville.  AL  35805 
(205)  534-001 1 • FAX  [205}  534-0010 
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CIRCLE  904  OM  READER  SERVICE  CARD 


IE  Presents 


tfSZl 


ORDER  TODAY 


1-800-800-2467 


»3I 


— f-  1 538  Turnpike  St  9 North  Andover.  MA  01 845  UNIC  ■ RE 

(506)  6866468  ♦ FAX  (508)  683-1630  ' - \ 


288  to  386  upgrade-$I99 


Affordable!  Slotless!  The 
Evergreen  386  SuperChip  II  is 
a replacement  chip  that  converts 
your  286  IBM.  Compaq,  or  AT 
compatible  to  a 386SX.  Run  all 
your  present  software  and 
hardware  plus  Windows  3.0  in 
the  enhanced  386  mode  and  you 
can  utilize  DOS  5.0's  Loadhigh 
and  Devicehigh  programs  or  other 
memory  management  software. 
Speed  up  your  processor 
(increase  on  an  AST  Premium  286 
using  Norton  SI  version  4.5  goes 
from  11.2  to  15.6!)  Math 
accelerator  board  available  for 
your  287  Math  Coprocessor. 


Evergreen 


1 800  733-0934 


1325  NW  Ninth  St. 
Corvallis.  OR  97330-4508 
503  757-0934  FAX  503  757-7350 


The  Ultimate  96/24i 
Send/Receive  Fax  Modem 


• Compatible  with  all  Group  111  Fax 

• Auto  receive,  print  and  save  incoming  fax 

• Time  scheduled  transmission 

• Fax  mail  merge 

• Directly  fax  any  Word,  Multimate,  Wordstar  or  Word  Perfect  file 

• Powerful  BitFax  and  BitCom  Software 


96/24p  PLUS  MNP  Send/Receive  Pocket  Fax/Modem  $219 


96/24  MNP  Internal  Send/Receive  Fax/Modem $129  . 

4800/2400  Internal  Send  only  Fax  /Modem. $69 

2400  bps  Internal  Modem $49  1 

2400  bps  Pocket  Modem $109 


No  surcharge  far  VISA/MC,  30-days  money-hack  guarantee.  P.O.  with  credit 
approval.  Dealers  welcome.  Hours  (P.T.):  8:00  am  to  6:00  pm  Monday-Friday 


(4 15)  490-2233  ComPower  Inc. 

46560  Fremont  Blvd.,  Suite  115,  Fremont,  CA  94538  Fax:  415-490-5607 
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CIRCLE  906  ON  READER  SERVICE  CARO 


naterfaf’ 


by  cybex 


Connect  2 or  3 Keyboards  and 
Monitors  to  a Single  PC 

Supports:  PC/XT/ AT.  PS/2  and  100%  Compatibles 
MDA  CGA  EGA  VGA  Monitors  Resolution  up  to 
1024  x 768  — Distance  up  to  600  Feet. 

No  switching  required;  to  enable  a Keyboard.  |ust 
start  typing,  the  Privacy  Switch  allows  you  to  disable 
the  Remote  Station. 

• Uses  Single  Cable  for  Video  and  Keyboard  Data 

• No  External  Power  Required 

• Thousands  Sold  over  Last  3 Years 


COMMUNICA  TIONS-COMPUTER  SYSTEMS 


i All  In  One: 
FAX 

i SCANNER 
! PRINTER 
COPIER 


Send.  Receive.  Scan.  Print.  Schedule  Files  From  / to  PC. 


Work  under  Dos  s Windows  also  works 

AS  STAND  ALONE  FAX 


I i ■ I|/|  i A in;  ■ Inc 

312  Broadway 
' Cambridge,  M A 02139 

Visa.  MasterCard.  American  Express 


1-800-626-8112 
(617)  354-5045 
FAX  (617)  864-9516 


Ariel  Design,  Inc. 

COMPUTER  SOLUTIONS 


UPGRADE! 
to  AMI 
386/486 
Cache 


MOTHERBOARDS  & SYSTEMS 

mil  AMI  386SX-20. 25  32Kb  Cache,  integrated  I/O 

• AMI  MARK  III  386-25  64Kb  Cache,  upgradeable-486 

KWI  AMI  MARK  IV  386-33. 40  Screamer  64/256Kb  write  back  Cache 

• AMI  MARK  IV  486-33  ‘Screamer-  64/256Kb  write  back  Cache 

KWI  AMI  Baby  Voyager  486-33  64/256Kb  write  back  Cache,  integrated  I/O 
KWI  AMI  EZ-Flex  EISA  386-33  64/256Kb  write  back  Cache,  integrated  I/O 
IKWI  AMI  EZ-Flex  EISA  486SX -20.  integrated  I/O 
KWI  AMI  EZ-Flex  EISA  486-25.  33  64/1 28/256/51 2Kb  wb  Cache,  mteg  I/O 

• AMI  486-33  Enterprise  II  128Kb  Cache.  1 -FDC 

• AMI  EISA/SCSI  Host  adaptor  80386SX-16  processor.  1/4/16MB  Cache 


Motherboards  from  the  industry  leader.  1 Year  Limited  Warranty. 
Toll  Free  Tech  support.  Call  for  the  best  price.  AMIDIAG  $78 

45  Pond  Street  • Norwell  • MA  02061 
1-617-982-8800  • Fax:1-617-982-9095 

1 -800 -88 Ariel 
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ANNOUNCING  ^ 4 

Computer  Select  ' 


With  COMPUTER  SELECT 
you'll  never  again  risk 
making  the  costly  mistake 
of  acquiring  the  wrong 
product.  Now.  using  your 
own  PC,  you  can  identify, 
evaluate  and  select  the 
best  products  that  meet 
your  requirements  and 
your  budget.  Easy-to  use 
search  software  lets  you 
quickly  retrieve  the  docu 
ments  you  need  from  the 
vast  database  of  product 
reviews,  specifications, 
announcements  and  buy- 
er's guides. 


Get  instant  access  to  more 

than... 

• 70,000  articles  and 
abstracts  each  month 

• Complete  specs  for 
70.0d0  hardware,  soft- 
ware and  communica- 
tions products 

• Profiles  of  12,000  com- 
panies. including 
addresses  and  pnone 
numbers 

• 9.000  definitions  of  com- 
puter and  telecommuni 
cations  terms. 

Discover  the  power  of  this 

new  CD-ROM  product.  Call 


The  Most  Complete 

Database  of  Computer 

Product  Information 
Available 


now  for  your  free,  no-obli- 
gation  demo  disk.  Then,  if 
you  wish,  you  can  sub- 
scribe for  5995.* 


LIBRARY 


One  Park  Avenue. 
New  York.  NY.  hmiiA 


CALL  NOW  FOR  A FREE 
DEMONSTRATION  DISK 


212-503-4400 

Compute;  Ubreiy  and  Compute;  Seleci 
ire  trademarks  and  Data  Sources 
is  a registered  trademark  of  Zill 
Communications  Coptpeny  e 1991  Zrft 
Communications  Co 
*US  aid  Canada  only  OmdeUSSIlS 


Computer 

Connection 

To  order:  1-800-835-2714 
Questions:  1-800-443-5222 

2 Venture  Lane.  P 0 Box  3629.  Sunriver.  OR  97707 

Create  your  own  system! 


?.  Buy  only  what  you  need  or 
\\  upgrade  your  present  system 


486 

25  MHZ.64K  cache 

$1069 


386 

10  MHz,6«K  cache 

$829 


386 

J3  MHZ.64K  cache 

$589 


25  MHz,64K  cache 


25  Megahertz 


386* 

6 Megahertz 


286 

16  Megahertz 


$539  $459  $379  $199 


Includes  desktop  case  and  power  supply. 


KEYBOARDS 

101  Key  Enhanced  S49  95 

HARD  DRIVES 

40MB  28ms  $169.95 
80MB  17ms  289  95 
120MB  18ms  389  95 
213MB  15ms  619.95 

FLOPPY  DISKS 
1.2  MB  5 25  inch$69.95 
1 44  MB  3.5  inch  69.95 

DISK  CONTROLS 

IDE  Floppy  and  Hard 
Disk  Controller  $19.95 


MONITORS 

V G A Color  14-  640x480 
256K  card  31  dot  pitch 
$329.95 

Super  V G.A  Color  14" 
1024  x 768  1MB  card 
28  dot  pitch  $409  95 

Monochrome  14"  Amber 
with  card  $129  95 

SERVICE 

12  month  on  site  $39.95 


Choose  options  below. 
MEMORY 

1 MB  RAM  S 69.95 

4 MB  RAM  239  95 

256K  Cache  upgrade  139.95 

I/O  CARDS 

2 Serial  port.  1 Parallel  port, 

1 Gampe  port  $19.95 

MODEMS 

Internal  2400  Baud  $64.95 
External  2400  Baud  89.95 
D.O.S. 

Version  3 30  $55.95 

Version  4 01  55.95 

Version  5.0  64.95 


All  systems  are  itXWb  IBM  Noveil  and  Windows  compatible  They  are  fuky  assembled  and  te 
Mothertxards  are  available  separately  Tower  case  available  Math  Co-Processor  avadable  Power  sy 
is  200W  lor  desktop  and  230W  for  lower  case  All  svstems  ISA  Bus.  486/33  Cache  available  m t 
bus  F C C approved  MasterCard.  Visa  card  and  Discover  card  and  C 0 D orders  accepted 

— Prices  subject  to  change  • Shipping  ! Handing  Additional  ■ 


■ 4 MB  RAM.  64  KB  Cache  RAM  (Upgradable) 

1 1.44  MB  & 12  MB  Floppy  Drives 

■ 80  MB  High  Speed  IDE  Hard  Drive 

■ Flickerf  ree”  1 MB  Super  VGA  ( 1 024X768, 256  color) 

■ 1 4V28  mm  dpi  Super  VGA  Color  Monitor 

I MS  DOS  5.0.  Logtech  Mouse  & Windows  30 
I FREE'  9600  Baud  FAX  ♦ 2400  Baud  MODEM  Card 

■ FREE  Express  CaH-Back  service 

■ One-year  United  Warranty  Parts  & Labor 

■ Custom  configuration  available 

Need  We  Say  More? 

Prices  do  not  include  shipping  A applicable  tan 
Picture  shown  with  optional  equipment 
DURA  cannot  be  responsible  lor  errors  in 
typography  or  photography 
Brand  and  product  names  are  trademarks  ot  their 
respective  companies 


For  Orders 

(1-800)  488-8186 

Visa  MasterCard  accepted 

DURR 
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EPSON 

LT-386SX 


Retail  $3999 
Sale  price: 


1499 

EPSON  Full  Factory  Warranty! 


LAPTOP  ACCESSORIES 

Extra  40MB 

removable 299 

Epson  laptop  2400 

baud  modem 149 

2 MB  memory 

upgrade  229 

EPSON  PRINTERS  INCLUDES: 

LX810  149  • 16MHz  80386SX 

LQ  570  269  . Removable  40MB  hard  drive 

cS  87r9v,  tin  • 'Paperwhite  ' VGA  display 

EPL7000  »49  .16  bit  AT  slot 

COD,  Visa,  MasterCard,  • 2MB  memory 

checks  accepted  checl<s  * Ext  VGA  connector 

Texas  residents  add  sales  lax  • Ext  101  keyboard  connector 

mi6iH;Mer 

6726  Camp  Bowie,  Fort  Worth,  Texas  761 16 

(817)  731-0778  • FAX  (817)  377-0917 

1-800-262-5534 


INTRODUCING  THE  FIRST  NOTEBOOK 
COMPUTER  WITH  A 6-FOOT  SCREHtl 


Create  presentations  on  a full-function,  powerful  notebook 
computer,  then  let  everyone  in  on  the  big  picture.  The  Rever 
Cruiser's  LCD  screen  quickly  becomes  an  LCD  projection  panel, 
detaching  and  setting  up  on  your  overhead  projector  in  just  30 
seconds! 

■ Two  compact  models  - Cruiser  3S  (386SX)  and  Cruiser  2 (286) 

■ Both  feature  40MB  hard  drive,  crisp  VGA  display,  normal-size 
keyboard,  and  multiple  memory/power  expansion  options 

■ Sharp  640  x 480  line  resolution,  paper-white  image.  16  shades 
of  gray  for  high-contrast  display  on  screen  or  wall 

■ Warranted  for  one  full  year 


CALL  1-716  723-8820  TODAY  FOR  MORE  INFORM 
AND  THE  NAME  OF  YOUR  NEAREST  REVER  CRIHSBT 


Rever  Cntser  Convuten  are  martefeaeidusn&y  m the  US  by  NoveCov  International  me  Rochester  NY 

See  the  Rever  Cruiser  at  Comdex,  Booth  S850,  Sands  Convention  Center 


COMPUTER  SYSTEMS 


“At  Wfiite/ox,  ice  believe  the  quality  of  your  work  should  be  a reflection  of  your  talent  not  your  budget 


WHITEFOX  MICROSYSTEM  STANDARD 

AMI  Syalam  Setup  BIOS 
MS  DOS  5 0/Window*  3 (VMouh 
1«-  N I Multisync  Color  Monitor 
Super  VO  At  1024  . TBS)  xrf'MB  RAM 
Teec  till  44MB  Floppy  Drive 
Mentor  IDE  Hard  Drive  w/Cache 
2S/P/G  Porta.  101  Enhanced  Keyboard 
2 SOW  Towa.  Cate.  Speed  D-aplay 
2 Cooling  Fan*,  8 Open  Bay* 


COMPUTER  WORLD 


ORDER  (800)  458-31 72  USA  C«n*cU 

INFOR  (312)  588-0058 
FAX  (312)  588-8145 
/ 5624  N BERNARD  ST  . CHICAGO.  II  60659 

' Regular  Sale*  Hour»  9am-6pm(CST).  Mon  Sat 

DEALER  VAR  VOLUME  ORDER  PRICING  AVAILABLE(FAX  onlyl 


d Orlve(lSme) 

i $2 .89672. 905/3.098 

43,29573.398 
S3, 4 9 5/4  995 
d Drlve(1  Sma) 

i $3,495/3395/3.895 


386 2S/33/40M  Hz  258K  Cache 
488-25/33MM*  258K  Cache 
488-40/ 50MHj  258K  Ceche 
8MB  RAM<80na).  380MB  Hei 
388-25/33/4 OMMz  258K  Cache 
48626/33MHz  258K  Ceche 
488-25/33MHZ  258K  12  Exp  a 
488-40/ 50MHz  2S8K  Cache 

EISA  388-25/33M Hz  258K  Cache  $4,195/4.395 

EISA  486-25/ 33MHz  258K  Cache  $4,995/5  195 

18MB  PAM(SOna),  780MB  Hard  Orlve(t3me) 

4 88-40/ 50MHz  512K  Ceche  $3295/6796 

488-2S/33MHZ  512K  '2-E«paloi  $3895/8095 

EISA  488- 25/33/ 50MHz  Sl2K  Cache  $6195/6395/7.895 
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The 

Rever  Cruiser  - 
LCD  Projection 
Panel  and 
Notebook 
Computer 
In  One! 
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COMPUTER  SYSTEMS-EXPANSION  UNITS 


LET  BLACKSHIP  SATISFY  ALL  YOUR  PC  NEEDS 


PORTABLE  PUNCH 

• FCC  CLASS  B.  UL.  TUV.  & CSA  APPROVED  • 1.44MB  FLOPPY 

• 1 M R.  I PARALLEL  *640x480  VGA  » 32(NB)  16(L1 1 SHADES  OF 
GRAY  • MS-DOS  4.01  w GW  BASIC  • CARRYING  CASE 
NOTEBOOK  - BLK  386  SX/20  NB . . . $1695 

• 6.5LBS  • 8.5 "xl  1.7"x2.0 ' • 2MB  RAM  • 20(STD)/40/60MB  DRIVE 
LAPTOP  - BLK 386  SX/20  I T . . . $1995 

• 14.7LBS  • 1MB  RAM  • I2.7hx16.7"x3.1"  • 40( STD )/80/  120MB  DRIVE 

• 2 EXPANSION  SLOTS 

SX  SAVVY 

486SX/20. . . $1995;  386SX/20 . . . $1495;  386SX/I6 . . . $1395 

• 2MB  RAM  • (2)  SERIAL.  ( 1 ) PARALLEL  PORTS  • DUAL  HARD/ 
FLOPPY  DISK  CONTROLLER  • 1.2MB  5.25  ' FLOPPY  DRIVE 

• 1 .44MB  3.5"  FLOPPY  DRIVE  • 40MB  IDE  HARD  DISK 

• 16-BIT  COLOR  VGA  CARD  • 14  VGA  COLOR  MONITOR 

• 101-KEY  ENHANCED  KEYBOARD  • MS  DOS  4.01/5.0 

& b ■ a m 

v — " 1 1,11  ' ’ 

DESKTOPS  DELIVER 

486:  486/50  ..  .CALL;  486/33  EISA  ...  $3695;  486/33 ...  $3095 

• 4MB  RAM  MEMORY  • 64K  ( ACHE  MEM< >R\ 

• (2)  SERIAL.  (1)  PARALLEL  & (1)  GAME  PORT 

• DUAL  FLOPPY/HARD  DISK  CONTROLLER 

• 1.2MB  5.25"  FLOPPY  DRIVE  • 1.44MB  3.5  FLOPPY  DRIVI 

• 200MB  IDE  HARD  DISK  • 16  BIT  SVGA  CARD  W/ 1.0MB 

• 14  1024x768  SVGA  MONITOR*  MS  DOS  4.01  5.0  INSTALLED 

• 101-KEY  ENHANCED  KEYBOARD 

386:  386/33 . . . $2245:  386/25  NON-CACHE . . . $2095 

• 120MB  IDE  HARD  DISK  • SAME  CONFIGURATION  AS  ABOVE 

STANDARD  FEATURES 

• 1 YEAR  PARTS  & LABOR  WARRANTY 

• 30  DAY  MONEY  BACK  GUARANTEE 

• 1 YEAR  GE  ON-SITE  SERVICE  (EXCLUDING 
\< ) l EBOOK,  LAPTOP) 

• LIFETIME  TOLL-FREE  TECHNICAL  SUPPORT 
HOTLINE 

• VOLUME  PURCHASE  DISCOUNTS 

• COMPLETE  CUSTOM  CONFIGURATION 

BLACKSHIP 

«B3r  COMPUTER  SYSTEMS.  INC. 

(408)  432-7500  - FAX:  (408)  432-1443 

2Z  S3  ORDER  TOLL  FREE  NOW!  S ^5 

1 -800-531-SHIP  1-800-531-7447 
2031  OTOOLE  AVE.  - SAN  JOSE,  CA  - 95131  - TEL: 

PRICES,  SPECIFICATIONS.  SUBJECT  TO  CHANGE  WITHOUT  NOTICE.  ALL  TRADEMARKS  AND  REGISTERED  TRADEMARKS  SHOWN  BELONG  TO  THEIR  RESPECTIVE  OWNERS. 
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• III*  OH  IMS!  IIKIVi:  KhPMK  COLTON  • 


I 10-19MD 
j 20-29 
I 30-39 
I 40-49 
1 50-85 

I 86-120 
J 121-160 

1 161-340 


TEST  & EVALUATION  S25 
VAUO  THROUGH  1231  91 

WE  REPAIR  MOST  MAJOR  BRANDS 

CALL  FOR  DATA  RECOVERY 


.341-685 


225 

259 

N.A. 


SALES  A 
FLOPPY  O 

Phone:  (8< 
FAX:  (Bf 


0)  688-0908 
j)  529-7712 


|b  I TECHNOLOGIES,  INC. 

5105  Mau'&en  Lane  • Moorpark  CA  93021 


I 

► LOWEST  DISC  DRIVE  PRICES  IN  THE  L'.S.A* 

CAP  MODEL 


0Mb 

30Mb 

40Mb 

40Mb 

64Mb 

80Mb 

120Mb 

323Mb 


o 8425S 

Kalok  KL330 
Miniscribe  8450 
Mm.scr.be  3650 

Miniscribe  3675 
Microsci  HH1090 
Microsci  HH1120 
Miniscribe  9380E 


SPECS. 

68mS  SCSI 

48mS  RLL 
45ms  RLL 
61mS  MFM 
61  mS  RLL 
28mS  MFM 
28mS  RLL 
18mS  ESDI 


BARE  XT  KIT  AT  KIT 

99 


349 

389 

895 


179 

199 

199 

209 
399 
439 
N A 


209 

225 

219 

225 

399 

439 

995 
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Call  Toll  Free 

1-800-223-8720  Ext  726 


♦ from  The  Cobb  Group's  newsletter 
Inside  Microsoft  Windows. 


ROM  BIOS  UPGRADES 


Upgrades  For  Your  IBM  or 
Compatible  From  the  Largest 
BIOS  Distributor  In  America! 

The  ROM  BIOS  upgrades  support  360K. 
720K.  1 2MB  & 1 44MB  floppy  disk  drives: 
complete  set-up  in  ROM.  EGA  and  VGA  sup- 
port, ootional  built-in  diagnostics  m ROM 
(AMI  only).  Novell  and  Netware  compatible: 
supports  up  to  48  different  types  of  hard 
drives  plus  two  user  defined:  IDE  drrve  sup- 
port. 84.  101  8l  102  key  keyboard  support: 
100%  IBM  compatible,  supports  speeds  up 
to  33  MHz;  supports  0.  1 or  2 wait  states; 
full  OS/2  support,  full  Microsoft  Windows 
support,  complete  documentation;  latest 
versions  available. 

Upgrading  a BIOS  chip  is  relatively  eosy. 
even  a person  with  no  computer  experi- 
ence con  do  if  We  provide  full  installation 
instructions  It  you  hove  o problem  just  call 
our  Tech  Support  line,  we  ore  always  there 
to  help,  we  have  the  experience  we  are 
the  largest  stocking  BIOS  distributor  in 

America! 


UPGRADES  ETC 

A DIVISION  or  THUNA  TECHNOLOGIES 

(800)  541  * 1943  WA 
(800)  955*3527  CA 

15251  NE  <50TH  STREET.  REDMOND,  WA  98052 
TAX  (206]  881-8294 

23930  CRAFTSMAN  RD  CAUtfASAS.  CA  91302 
FAX  [818)992-3365 


VISA  MasterCard  C.O.D. 


■ XT  BIOS  UPGRADES 

AMI-XT  BOS 

59  95 

PH0ENIX-XT  BIOS 

59.95 

PHOENIX-SPERRY  XT  BIOS 

59.95 

PH0ENIX-TANDY 1000  BIOS 

59  95 

PH0ENIX-KAYPQ0  PC-10  BIOS 

59.95 

RAIERS0N-TUR80  XT  BOS 

59  95 

■ AT  286  NOS  UPGRADES 

AMI-286  INTEL  BIOS 

79.95 

AMI-266  CHIP  & TECH  BOS 

7995 

PHOEMX-286  INTEL  BIOS 

79.95 

PHOENIX-286  .AST  BIOS 

79.95 

PHOEMXCOMRAQ  286  BIOS 

79  95 

PHOENIX -EPSON  EQUITY  ll/UI  BIOS 

79.95 

PH0EMX-DTK  286  BIOS 

7995 

■ AT  386  BIOS  UPGRADES 

AMI-386  INTEL  BIOS 

7995 

AMI-386  CHIP  8l  TECH  BIOS 

79  95 

AMI-386-SX  INTEL  BIOS 

79  95 

AMI-386-SX  CHIP  & TECH  BIOS 

7995 

PHOENIX-386  INTEL  BIOS 

7995 

PHOENIX-386  COMPAQ  BIOS 

7995 

PHOENIX-386  CHIP  8l  TECH  BIOS 

7995 

PHOENIX-386-SX  INTEL  BIOS 

79  95 

PH0ENIX-DTX  306  BOS 

79.95 

■ IBM  BIOS  UPGRADES 

PHOENIX -IBM-PC  BIOS 

79  95 

PH0EN1X4BM-XT  BIOS 

5995 

PH0ENIX4BM-AT  BIOS 

89.95 

AMMBM-PC  BIOS 

79.95 

AMI-IBM-AT  BIOS 

8995 

AMI-286/386  KEYBOARD  BIOS 

3495 

PHOENIX-286/386  KEYBOARD  BIOS 

34.95 
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PREMIER 


INPUT  DEVICES-TAPE  DRIVE  SUBSYSTEMS 


UnMouse 

Incredibly  Productive.  Ingeniously  Creative. 

Move  the  cursor  effortlessly.  Just  slide  vour 
finger  over  the  glass,  then  press  to  click. 

Plus  you  can  select  up  to  60  programmable 
function  kqs.  And  it  even  works  with  a stylus. 

• So  Easy,  It’s  Intuitive 


• Faster  than  a Mouse 

• Programmable  KeyPad 

• Stationary,  Saves  Space 
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Cable-Free  Printer  Sharing! 

Eliminate  the  hassle  - 
and  expense  - of  cabling 
with  the  GEC-Marconi/ 
Verran  AC  DataLink 
Cable-Free  Computer 
Connection  System.  At- 
tach a DataLink  to  a 
serial  or  parallel  com- 
puter and  a DataLink 
DPS  to  a parallel  printer. 
Then,  simply  plug  each 
DataLink  into  an  electrical  outlet  anil  data  transmits  via 
your  building's  AC  wiring.  Connect  up  to  seven  com- 
puters to  one  printer  within  minutes.  No  extra  software 
needed.  No  cabling.  Just  plug  them  in! 

AC  DataLink:  $345  AC  DataLink  DPS:  $395 
Ask  about  our  30-day  money-back  guarantee! 

Information  and  free  brochure:  703-648-155 1 
Mail  order  and  credit  card  orders:  800-722-2532 
Dealer  and  distributor  inquiries  invited. 


Suite  450.  121 10  Sunset  Hills  Road 
Reston.  Virginia  22090 
Tel:  703-648- 1 55 1 Fax:  703-476-8035 


GEC  MARCONI 


so*rwnR(  sisnas 
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Panda-monium 

'four  printhead  could  be  at  fault;  I\ins  aside,  if  your  dot-matrix 
printouts  are  light,  jagged  or  incomplete,  you  may  need  to 
refurbish  or  replace  the  printhead.  Panda  am  save  you  money, 
and  get  your  printer  running  like  new.  Over  4(X)  types  of 
printheads  refurbished  and  many  new  in-stock!  Call  today. 


Apple  Imogewtiler  1 

SHOO 

S52.00 

NEC  5200/5300 

S238  00 

Kepon 

SI  1 4.00 

Apple  Imogewrilet  II 

94.00 

69  00 

NEC  P6/P7 

308  00 

117.00 

Epson  102550 

249.00 

129  00 

Ok.dato  84/92/93 

138  00 

58  00 

Epson  10800/1000 

21800 

12900 

Okidolo  182/1 83/1 92/1 93 

99  00 

5800 

Epson  10850/1050 

210.00 

12900 

Okidata  293 

27500 

134  00 

Epson  IX  80/90 

90  00 

56  00 

Ponosomt  1080/1090 

10100 

8200 

Epson  MX/RX  100 

7700 

58  00 

Panasonk  1124 

147  00 

104  00 

Epson  MX/RX  80 

7400 

58  00 

Stor  NB  10/24 

199  00 

12200 

IBM  Proprintei  X24 

407  00 

12900 

Shu  NX  10 

69  00 

54.00 

IBM  Proprinter 

99  00 

6900 

Toshiba  351 

424  00 

14000 

* % 

k ' » 


V'VVt-, 

“fcofc,  / . 

**  / 

7 ntM>Onsl  vT 


Call  24  hours  a day  lot  mote  info 

(800)  580-3232 


anda 

Printer  Products 


Ordemg  Into:  Warranty:  tvhirbishmenl-  ft 
munths;  new-  90  days.  CkiwrranenUl  & 
Educatfon.il  PCX  accepted.  Prices  subject  to 
diangp.  Texas  rvsdents  add  sales  tax. 

2324  Ridgepoint  Dr.,  #A  « Austin.  TX  78754  « (512)  832-9385 
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FAST  9-TRACK 
for  MICRO’S 

• All  Densities  - including  6250 

• Excellent  Software  and  Support 

• Reliability  • Super  Speed 

The  Only  Professional  Choice 

800/842-0708 


PERIPHERALS 


HAUPPAUGE.  NY  -516  273-5900 
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3480  - 9TRACK 

FOR  PCS  AND  WORKSTATIONS 
DOS -SUN -MAC- UNIX  • XENIX  • RS/6000 

TAPE  DUPLICATOR  SYSTEMS 

MAN  UAL/ AUTOLOAD  DRIVES  50/125  IPS 

SCSI/PERTEC  800/1600/3200/6250 

GSA  SCHEDULE 


•TAPE  DRIVE  RENTALS 

• CONVERSION  SERVICES  i IMTPDrjpc 

1-800 *362 -6250  ^ QVQTPMQ 


FAX:  301 *309*8355 
Rockville.  Md. 


SYSTEMS 
INC.,, 
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TAPE  DRIVE  SUBSYSTEMS-SOFTW ARE/ COMMUNICATIONS 


9-Track  Solutions  for 
Today's  PC  Desktop 

Come  to  Overland  Data  for  modern  PC  9-track  solutions: 

• Space-saving,  low  weight  1 600  bpi  subsystems  with 
durability  backed  by  a two  year  warranty. 

• High  capacity  6250  bpi  subsystems  with  speed  to  match 

• The  latest  software  for  data  interchange  and  backup, 
with  a friendly,  intuitive  interface 

• OSSP,  the  most  comprehensive  customer  support 
program  in  9-track.  It's  the  best  insurance  for  your 
invesment. 

We  bring  you  state-of-the-art  9-track  solutions  for  today's 

PC  desktop.  Because  for  the  modern  PC  user,  nothing  less 

will  do. 

See  us  at  COMDEX , Booth  # 672 

[}[}{ ovERLfino  mm.  i-8oo-pc9-trak 

1-M0-729472S  • But  fesooe  1-619-571-SSSS  • FAX:  1 619-571  -0*62 
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9 TRACK  TAPE  DRIVES 
3480  TAPE  DRIVES 
FOR  PC/XT/ AT /386/386/PS2 


LOWEST 

PRICES 

BEST 

QUALITY 


LAGUNA  DATA  SYSTEMS 


2W4I  ('abut  K....I  <K(NI)  X86--IX27 

Suit*-  131  tmm,  1714!  .147  <M97  TUI . 

l-aEtmu  Hills,  t \ V2A5.1-7007  (7I4i  .147  05IW  FAX 
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"The  dear  winner  among  ha  if- inch 
nine-track  tape  back-up  devices" 

NineTrack  Tape  Sub-Systems  K M#9*fn* 


New  nigh-performance,  easy-to- 
install  software  make  the  Chi 
NmeTrack  even  faster  and  easy  to 
use  NmeTrack  gives  you  the  power 
to  read  and  write  to  9-track  tape  with 
your  IBM*  PC/XT 7AT 7386.  486. 
PS/2'  and  compatibles  Exchange 
data  with  other  PCs,  mma  and  main- 
frames 1600/32006250  BPt  systems 
are  available 


New  software  features 
•Data  transfer  rate  ol  1MB  per 
second  for  PC  bus 
•Full  menu  support  or  execute 
commands  from  DOS  prompt  or 
batch  files 

•Expert  Support  System 
•Hard  disk  back-up  utilities 


Call  us  today  800-828-0599  216-349-6600 


Computer  Logics 

31200  Carter  Street 
Cleveland.  OH  44139 
Fax  216-349-8620 


DOS  MASTERY 
OVERNIGHT... 
GUARANTEED! 


Who  Needs  Q-DOS  3? 

• Anyone  who  wants  to  immediately  manage  their  files  and 
directories  without  so  much  as  consulting  a manual. 

• Anyone  who  wants  to  be  more  organized  and  productive. 

• Anyone  who  would  like  to  simplify  their  life  by  avoiding  lengthy 
DOS  syntax,  yet  obtain  enough  power  to  satisfy  any  DOS  “pro." 

• Anyone  who  would  like  unlimited  toll-free  customer  support  and  a 
60day  money-back  guarantee  for  ultimate  peace  of  mind. 


GA^E  LLE 


Call  for  the  dealer  nearest  you: 

800-RUN-FAST 


Caatfc  Systems,  Inc  • 305  North  $00  West  • Provo.  Utah  84601  • (801)  377  1288 
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I — — — — — 

Raster-toVector  Conversion  Software 

| Scon  into  CAD  and  most  other  drawing  programs! 

Before  ENVISION  a 
Conversion:  TIFF 
(rosier  Me) 


After  ENVISION  IT 
I Conversion : DXF 

(vector  file) 

I 1 -800-32 1 -ENVY  (3689) 

| 30-Day , 1 00%  Money  Back  Guarantee! 

I S299  ENVISION  IT  software  (retail  $399) 

| LNJ.V  JStON  i ! S399  ENVISION  IT  bundled  with  Mustek's 

u Mars  105  Plus  hand-held  scanner  (rrtailfiWB) 
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Step  Aside,  CompuServe! 


Run  your  own  business  BBS  on  any  PC 
compatible.  l-og  in  through  COMI/2/3/4 
modems  or  your  Novell  network  and.. 

• Provide  online  ordering  facilities 

• Share  databases,  public  messages  and  files 

• Exdnge  private  messagev/files  via  E-mail 

• Offer  customers  round  the  clod  support 

• Conduct  unattended  market  research 

• Hold  online  temtnars  and  conferences 


^ Call  (3051 5X3-5990  now  to  order  your  $59  starter  package! 

^GALACTICOMM 
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COMMUNICATIONS-DESKTOP  PUBLISHING 


Powerful  LAN-to-Mainframe  Solution: 


BARR/GATE 


Serial  or  Parallel 


BARR/GATE  delivers  maximum 
performance  with  the  complete 
L AN-to-ma  infra  me 
communications  solution. 


S/370  Printer 
IBM  3211.  3203,  4245 
XEROX  4050.  4090. 
8790.  9790 
and  more 


BARR/GAIE  combines  high-speed  RJE  (up  to 
384,000  bps)  and  3270  in  one  integrated  product. 
And  it  supports  up  to  254  simultaneous  LUs.  PC 
workstations  are  capable  of  multiple  3270  sessions. 
Options  include:  R)E  (featuring  print  spooling 

with  printing  speeds  up  to  20,000 
lines-per-minute),  tape  drive  support,  and  S/370 
channel-attached  printer  support. 


The  Barr  gateway  solution  will  reduce  your  costs 
and  boost  your  productivity.  Call  Barr  Systems 
today  for  a 30-day  evaluation. 


More  Spied  • More  Features  • More  Solutions 

Diipp  Barr  Systems,  Inc. 

SOO-BARR-SYS  • H00-227-7797  • FAX  904-371-3018 
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Print  PostScript  text 
and  graphics  on 
Laser,  Inkjet,  and 
Dot  Matrix  Printers 


Ultrascript  PC  is  a 
PostScript  inter- 
preter for  the  IBM 
and  Macintosh  com- 
puters. allowing  you 
to  print  high  quality 
PostScript  text  and 
graphics  on  Laser, 
InkJet.  PaintJet  and 
Dot  Matrix  printers. 
Scale  Fonts.  Rotate 
Text.  Reverse  Text. 
Grey  Scaling  and 
many  other  features 
only  possible  on  a 
PostScript  printer 


Ultrascript  PC  comes  witn  25  fonts,  ultrasenpt  PC  plus  comes  with 
47  fonts.  Scalable  to  any  site  rotatable  to  any  degree 

*XCdll  (800)  845-4843 

Jl 


PM 
WARE 


for  more  information. 


PM  WARE.  Inc. 

346  State  PI. 

Escondido.  CA  92029-1365 
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How  the  HECK  can  VP-Info  OUTperform 
$795  database  languages  for  only  $189? 


We  can  do  it  because  we're  small,  hungry,  lean  and  mean.  And  we  mean  business. 
But  don't  just  take  our  word  lor  it  check  out  the  rave  review  on  VP-Info 
Professional  in  the  May  28/91  PC  Magazine  cover  story  on  Relational  Databases. 
Or  write/fax  us  for  your  free  reprint.  Now.  how  the  heck  can  you  beat  that? 

VP-lnfo 

PROFESSIONAL4^ 

$189  Single-User  $369  Network 

1313  5th  St.  SE.  Minneapolis.  MN  55414 
1 -800-55-INF05  or  612-379-3898 


Buy  Direct  & Save!  Satisfaction  guaranteed  or  money  back! 
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Mac  - In  - Dos 

BREAK  THROUGH!!!  Allows  your  PC  to  read/write  Mac  1 44  high  density 
diskette  Exchange  of  text,  binary  & graphics  files  between  Mac  & DOS 
computer.  IS  NOW  POSSIBLE  with  this  software  program.  No  cable  or  extra 
hardware  is  needed.  Compatible  with  both  System  6 & 7 MAC  1 .44  MB 
Diskettes 

COMMON-LINK’** 

Available  for  Sun  Sparc. 

IBM  R S/6000.  HP. 
Interactive  UNIX,  AIX  on  PS/2. 

To  Order  Call 
1 -800-628-DISK 

Pacific  Micro 

201  San  Antonio  Cir..  ( 250 
Ml.  View.  CA  *>4040 
TEL:  (415)  94X-A200 
FAX:  (415 1 948-6296 
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How  to  Make  Great 
Color  Images! 


Image-ln-Coior  software  for  Windows  3.0  is  the  most  advanced  true- 
color.  CGA.  VGA  or  24-bit  image  processing  system  available  for  the  PC! 
Spectacular  functions  provide  a darkroom  on  your  desk,  with  precise 
control  of  pressure,  density  and  size  of  retouching  tools  such  as  pencil, 
paint  brush,  air  brush  and  others.  Clone  items  in  an  image  instantly!  Use 
photographic  filters  for  powerful  dimensions  in  design.  CMYK  color 
separations  are  super  fine-tuned  and  calibrated  by  Agfa  Compugraphic. 
Supports  HSV  and  RGB  color,  with  intuitive  color  picking.  Supports  all 
popular  scanners  and  16-  or  24-bit  video  boards  including: 


Hercules 

Matrox 

Mona  Lisa  (OPTA) 


Raster  Ops 
Truevision 
Video  7 


IMAGE-IN 


1-800-345-3540 


406  E.  79th  St.  ■ Minneapolis.  MN  55420  ■ FAX  612-888-3665 
Outside  N.  America  call  CPI.  Geneva  + +41-22-436-800 
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DIAGNOSTICS-FINANCIAL 


^ ADVANCED 


$89.95 

List  Price 

286/386/486 

Compatible 


"..the  most  comprehensive  package  that  delivered 
the  most  accurate  results  in  the  shortest  time...” 
PC  Magazine,  August,  1990 


Complete  Diagnostics  for: 

• Memory  , Keyboard 

• Hard  Disk  • Video 

• Floppy  Disk  . ports 

WORLDWIDE  DISTRIBUTORS 

SienerSoft 

6540  I.usk  Blvd.  Suite  C-166,  San  Diego,  CA  92121  USA 
DEALER  INQUIRIES  WKLCQMK  1-8)0-755-18/5 
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EARN  YOUR  COLLEGE  DEGREE  AT  HOME 


I n Computer  Science 


Get  the  opportunity  and  earning  power  a college  degree  confers— without 
leaving  home  and  without  spending  thousands  of  dollars. 

• Approved  for  tuition  reimbursement  by  leading  corporations 

• All  COURSES  BY  CORRESPONDENCE  ■— 

• Most  courses  interactive 

• Approved  Ada  course  available 

• Qualified  instructors  available  on  telephone  help  lines  f • q ^ pyxER 

Phone:  1-205-323-6191  • FAX:  1-205-328-2229 
2101  PCX  Magnolia  Ave.  • Suite  200  • B’ham.  AL  35205 
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Don't  Be  Blue. 

Don't  think  you  can't  afford 
to  target  over  800,000  PC  buyers 
here  in  color.  You  can. 

Call  1-800-825-4237 


DANCE 

OF  THE 

PLANETS. 

SLACK  TRAVEL  FOR  THE  INQUIRING  MINI) 


It  is  the  most  imaginative  and  imagination-inspiring 
software  that  I have  yet  seen  running  on  a PC. 

Richard  Berry,  Astronomy 

1-800-SKY-1642 

A.R.C.  Science  Simulation  Software 
1*0.  Box  1955P,  Loveland  GO  80539 
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KrainMaker 

Neural  Networks 
Give  your  PC 
human  skills. 


Brain  Maker  is  the 
most  Fascinating 
computer  software 
I've  ever  seen.” 
John  Dvorak 
PC  Magazine 


Find  patterns  and  hidden  relationships  in  data  and  learn 
from  the  past.  Read  in  data  from  Lotus,  dBase,  Excel, 
binary,  and  ASCII.  Menus,  dialog  boxes,  color,  mouse 
support,  great  manuals.  Stock  and  bond  forecasting, 
pattern  recognition,  commodities,  futures,  and  more. 

Mac  version  now  available 
30  day  money  back  guarantee! 

BrainMaker  is  $1‘)5  Professional  is  $795 
Free  Catalog:800/284-81 12, 916/477-7481 
California  Scientific  Software 
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Loan  Amortization  Software 


A favorite  of  banks  & atty’s  worldwide! 

Over  5000  sold! 


* Creative  Ftnancmo 
/Fixed  or  Adjustable 
/APRIo  US  Reg  Z 
/Bi-wooklys  R morn 
/Prepaid  Int 
/Points  S Fees 
/PMI  Charges 
/Irregular  Pyrm's 
/Auto  Extra  Pymts 
/Fixed  Principal  Pyrrt  * 
/Balloon  Pymi 
/Negative  Amortization 
060.  365  360066  ini 
/Solve  lor  an  Unknown 
/Yield  & Loan  Pnce 
/Store  loan  to  disk 

!■'"  I 


/Easy  Amortization  Schedules 
/ Replace  Financial  Calculators 
/Change  vanables  instantly 

Exec-Amort ' $149.95 
•Mini-Amort  ’ S79.95 
5 user  Network  Version:  $450.00 

Order  Today  Call  800/858-8448 
Fax  Orders  Call  313/791-3010 
Phone  (313)  791-0770 


/Calendar  or  Fiscal  Y r 
/No  Spreadsheet  requ 
/ Editing  of  data  entered 
/Context  help  saeens 
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FINANCIAL-GRAPHICS 


ANNOUNCING  A REMARKABLE.  NEW  PERSONAL  FINANCE  SYSTEM 

“A  lot  like  QUICKEN... 
but  much  easier  to  use!” 


For  the  personal/small  business  usei  BoldLine  - Finance 
provides  the  basics  (entering  of  checkbook  credit 
card  cash  transactions,  organizing  tax  data,  balancing 
checkbooks,  printing  checks,  generating  reports,  tracking 
investments)  plus  a lot  more,  with  an  emphasis  on 
simplicity,  consistency  and  accuracy. 

Additional  features  include: 

• loan/  mortgage  analysis  • retirement  planning 

• stored  payee  names  and  addresses 

• automatic  principal/interest  split  computation 

• fixed  asset  depreciation  • enhanced  budgeting 

“DEFINITELY  A STEP  UP" 

BoldLine 


Finance 


Visa/MC  Credil  Card  Orders:  1-800-766-2672.  EXT  6972.  or 
send  information  including  disk  size  to  KDS  Software,  Inc., 
I'.O.  Box  2325-1.  Hilton  Head,  SC  29925  (803)  689-6230. 

For  IBM  and  Requites  a Inal  disk  BokiLine-Fmana*  is  a rvgNeivil 

trademark  ufRDS  Software  Ql  TICKEN  is  a a-jjstnevl  trademark  n ( Intuit 


CIRCLE  937  ON  READER  SERVICE  CARD 


Version  7.0 


• Full  Color  Support  • Network  Support 

• Global  search  & replace  »3D  Charting 

• Over  270  output  devices  supported 

DON'T  buy  any  flowcharting  product  until  you 
test  drive  EasyFlow.  Unprecedented  support  for 
Desktop  Publishing  & Graphics  packages. 
Alternate  Shape  Libraries,  FREE  tech  support 
and  a NO  RISK  30  Day  Money  Back  Guarantee 
all  combine  to  make  EasyFiow  the  industry 
leader  and  corporate  standard. 

Vendor  Direct  List  Price 

HavenTree  Software  Limited 
P.0.  Box  1093-P 

Thousand  Island  Park,  NY  13692 
Telephone:  (613)  544-6035  Ext.49 
Fax:  (613)  544-9632 

ORDER  HOTLINE  1‘800'267‘0668 
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$280 


Plus  Shipping 


UJMiim 


" If  I could  buy  only  one 
PostScript  font  package, 
this  would  be  it." 

WordPerfect  Magazine  September  1991 


79  typefaces  of 
superior  quality 

• Quick,  easy  installation  & use 

• 50%  discount  offer  on 
additional  font  volumes 

PC/DOS  Version 

• PostScript  Type  1 fonts 

. FREE!  - Adobe  s ATM 

• Use  with  most  printers 
w/Windows 

• Exceptional  WordPerfect 1 
Installer 

• $ 189.95 

Macintosh  Version 

• PostScript  Type  1 and 
TrueType  fonts 

• $17995 

Casady  & CjReene.  Inc. 

2273a  Porn. la  Dr..  Satina,.  CA  93908  1119 
(408) 484-9228  (800) 359-4920 
Fax  (408)  484-9218 
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"All  of  the  C language 
routines  you  need  to  write 
an  impressive  scientific 
graphing  program  of  your 
own.  Highly  recommended" 

PC  Magazine 


New  Features 

• Shaded  contour  plots 

• Color  PostScript,  separations 

• Export  HPGL/2  and  TIFF 

• TIG  A.  DGIS.  and  8514  support 

• Simultaneous  plots 

• European  characters 

m,  §.  a.  9.  4.  E,  A.  £ 

• Polar  contour  plots 

• Error  function  plots 

• 286-Extender  version  available 
Licensed  for  personal  use  only 

Order  now  - $465 
Visa  & MasterCards 
Scientific  Endeavors 

508  N.  Kentucky  St. 
Kingston.  TN  37763 
(St  9)  379-41 49  FAX  (91 9)  379  1 971 
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Slides  From  Your  PC 
Try  Us  FREE! 

We  want  your  business.  And  we  ll  prove  it! 
We  offer  the  best  service  available  Experts 
in  Harvard,  Freelance.  Corel  and  others  on 
staff  to  serve  you  Free  Federal  Express 
shipping.  Toll-free  Customer  Service.  And  if  you 
should  make  a mistake,  well  reshoot  your  slides,  free 
Call  today,  and  say  “I’d  like  to  try  your  service.  Free." 


^ 1-800-222-2592 

I Accent  Presentations,  Inc. 

12780  High  Bluff  Drive,  Ste.  250  • San  Diego.  CA  92130 


Copyrighted  ith 


GRAPHICS-MUSIC 


SIMPLY  THE  HIGHEST  QUALITY 
IMAGES  ANYWHERE 


Special  Holiday  Prices 
Limited  Time  Offer 
800x600x256  PCX  Images 

- Makes  a great  gift 

- Dazzle  your  friends 

• Works  with  your  favorite  word  processor, 
publishing  or  graphics  application 

- Use  as  Windows  Wallpaper 

• DOS  & Windows  viewers  included 

- Windows  users  convert  files  to 
BMP.  GIF,  IMG.  PIC.  TIFF  and  WPG 

- Over  SMB  In  every  volume  

- Comes  on  5 high  density  disks 

• Hard  drive  not  required 
0901  Mother  Earth 

Breathtaking  views  of  oceans,  islands,  volcanoes  & sunsets 
#902  Space  Things 

Stunning  images  of  planets,  galaxies,  satellites  & the  stars 
#903  Amazing  Animals 

An  educational  look  at  mysterious  animals  around  the  world 
#900  Graphix  Starter  Kit  - included  with  every  order  - $10 

A collection  of  DOS  and  Windows  utilities  with  Preview  Images 


Add  S3  for  S&H 

Add  S3  for  Foreign 

Add  S3  tor  3.5"  disks 

FL  add  6%  sales  tax 

Send  check  or  money  order  to: 

Starware  Publishing  Corp. 

PO.  Box  4188,  Dept.  50 
Deerfield  Beach.  FL  33442 
For  more  information  call 
(305)  426  - 4552 


One  Volume  s $29.88 
Two  Volumes  = $44.88 
Three  Volumes  r $59.88 

3 24  hour  / 7days 
•A  To  order  call 
J 800-354-5353 
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TURN  YOUR  PRINTER  INTO  A 
PEN  PLOTTER 

FPLOT'”  lets  you  use  your  printer  as  a pen  plotter.  You  get  fast,  high  resolution 
plots  with  FPLOT.  If  you  use  a CAD  or  graphics  program,  you  can  use  FPLOT  to 
produce  your  plots  with  the  full  capabilities  of  your  printer. 

• Supports  most  dot  matrix,  laser,  and 
Ink  Jet  printers 

• High  resolution  output,  no  jagged 
lines 

• Faster  than  pen  plotters  or  most  laser 
built-in  and  cartridge  emulations 


> Screen  preview  with  zoom  and  pan 
1 Supports  background  plotting 
1 Device  driver  mode  plots  from  inside 
your  graphics  program 
• Stand-alone  mode  for  fastest  plotting 


FPLOT  CORP. 


Plot  multiple  plots  with  a single 
command 

Ixts  you  control  line  thickness 
Full  color  plotting  support 
Plot  large  plots  on  wide  carriage 
printers,  or  as  a mosaic 
Compatible  with  most  CAD 
and  graphics  programs  lAlJ  pricf 
lOO'X.  emulation  of  the  $ | s rvnn 
HP  7475A  pen  plotter  11^ 

• S&H  3.00 
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Limelight 

k whprp  vnii'll  hp 

with  over  800,000  brand  specifiers 
after  your  colorful  ad  runs  here. 

Call  1 -800-825-4237 


from  your  computer  files 


35mm  COLOR  SLIDES  • OVERHEADS  • 4x5  s 
COLOR  POSTSCRIPT  LASER  PRINTING 

Vibrant,  high-quality  output  from  your  PC  software  files. 
Dozens  of  graphics  packages  supported.  Transmit  your 
files  anytime.  Free  Reshoots. 

Call  for  free  user  kit  and  free  trial  information. 


IMAflF  1-800-433-8829 

mil  WnnHtt  S \A/ 

CENTER 


1011  Second  St.  S.W. 
Roanoke,  VA  24016 
FAX  703-343-0691 
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CAPTURE  YOUR  SCREEN! 


[Anus 


Print  any  screen  on  your  dot 
matrix,  laser  or  inkjet  printer. 

An  immediate  hard  copy  at  the 
touch  of  a key.  Only  $59.95 
B Supports  Windows  3.0 
B 256  C olor  Support 
B Clips  Graphics 
B Saves  PCX/TIFF  Files 
B Linkable  / OEM  Version 
JEWELL  TECHNOLOGIES,  INC. 
(20f>)  285-f>86<)  FAX  (206)  285-7340 
130  Nickerson  St.,  Suite  105.  Seattle,  WA  98100 
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Technical  Graphics  Made  Simple! 

Axum 


0^2 


Publication -quality,  full  color  graphs 
State-of-the-art  data  editor 
Use  unlimited  sized  data  sets 
Intuitive  menus,  extensive  online  help 
Import  Lotus'.  dBase . and  ASCII  data 
Export  to  PIC.  HPGL.  GEM.  TKF.  EPS 

21  lonts.  scientific,  super  and  subscripts  

2D,  3D,  Contour.  Polar.  Smith,  and  more 
Compatible  with  WordPerfect . Ventura 

Features  tWa-NgO  -esolueoft I output  ««/ 

Itortt  Graphic  by  Sc.em.ltc  Endeavors  Mp  *TO„„at.  tta, 

Supports  dozens  ot  poolers  and  plotters 
For  IBM  PC  AT  286  3S6  pS2  & compatibles 
60  Day  Money  Back  Guarantee 

~~  444  NE  Ravenna  Blvd 

T^iMi  irix 


n fdtkv,  r 


For  FREE  brochure  call 
1-800-548-5653  ext.  246 
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CakewalkApprentice 

■Jill  1 ■ ==1 

MIDI  STARTER  KITpl 


Put  a recording  studio  in  your  IX'!  — 

Create,  edit  and  play  back  your  own  | _ 

multi-track  songs  using  any  - — 

MIDI  instrument.  f—  ] 

Also  works  with 
Sound  Blaster' M. 


lull -funcitiun 
demo  disk  for  $10. 

( works  with  PC  speaker  i 


Starter  Kit  includes: 

Cakewalk  Apprentice 
MIDI  sequencer 
software; 

MIDI  interlace  card; 

I pr  10  ft  MIDI  cables 
Load  and -play  song  flics 
and  dnim  patterns  also  available 


Only  $199. 


To  order  or 
Tor  more  information,  cull 
X00-234-I 171  or  617-273-4437. 


Twelve 
I Tone 


f 0 Bott  760  Watertown.  MA02272 
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MUSIC-UTILITIES 


D 

0 

N 

0 

H 

X 

0 

+ 1 

MIDI  STARTER  PACK 

INTRO+  Includes 

Prism ™ graphic  MIDI  sequencer 
Copyist  Apprentice™  music. 

transcription  & printing 
Model-!™  MIDI  interface  card 
2 MIDI  cables 

*299  RETAIL 

System  Rrqujrements: 

MIDI  compatible  instrument 
IBM  :tSB,  AT,  XT  or  compatible 
MOK,  mouse;  VGA,  EGA,  Here,  or  CGA. 
Printers:  licstyei  Epson  FX.  LX.  or  LQ 
IBM  Proprinter  and  rompadbles. 


Dr.  T*S  MUSIC  SOFTWARE  1 
100  Crescent  Road.  Needham.  MA  02194 
617-455-1454  voice  617- 455-1460  la«  < 
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Sources  486  - Commenting  Disassembler 


Sourcer  creates  commented  source  code  and  listings  Irom  memory.  COM.  or  EXE 
files  It  helps  you  understand  the  inner  details  ol  how  programs  work  With  the  BIOS 
Pre-Processor,  generate  commented  listings  of  all  your  BIOS  ROMs  $1 69  95 
“Sourcer  is  the  best  disassembler  we've  ever  seen!'-  PC  Magazine. 


ASM  Checker - Locates  Coding  Problems 


ASM  Checker  automatically  locates  common  coding  errors  m assembly  source  code 
By  identifying  errors  that  are  often  hard  to  find  and  easily  overlooked,  it  saves  you 
countless  hours  of  debugging  time  It  also  cross-references  external  and  public  sym- 
bols and  identifies  unused  symbols  and  type  mismatches  $179  95 

♦ ASMtool  486-u  Creates  flowcharts  and  procedure  call  diagrams  $199  95 

« Vlew-lf  u Super  fast  file  viewer  • see  132  columns  on  screen  $69  95 

♦ Unpackeru  Unpacks  packed  EXE  files,  interrupt  viewer,  and  more  $39  95 

« ASM  ProPak  lll-v  • Includes  all  six  products  above  (Save  over  $100)  $549  70 

sniptwyj  & Handling  $6  CanadaMeiico  $10.  Ottwr  $18  CA  residents  add  Mies  ta»  VISAMC  AMEX 

V Communications,  Inc.  Call  1 -800-648-8266 

4320  Stevens  Creek  Blvd  Suite  275  Dept  PC  San  lose.  CA  95129  406  296  4224 


Beat  the  Bible  Study 
Blues...  only  *69 95 


Looking  for  a better  way  to  BQ 
study  the  Bible?  Just  load  Bible-  II  f 
Source  on  your  PC.  BibleSource  I 
is  powerful,  modular  software  I 
that  allows  you  to  do  instant 

searches,  even  build  a custom-  I 

i2ed  Bible  Study  library.  Fora  I ^ 
limited  time,  you  can  buy  any  I 
BibleSource  module,  including 
the  KJV  or  New  International  Version 
for  only  $69.95!  It’s  easy  to 
learn  and  easy  to  use.  r= 

Plus  all  our  software  has  1 
an  unconditional  60-day  1 
moneyback  guarantee  V • v 
You'll  find  BibleSource  in  1 
stock  at  your  local  Christian  1 

“s°s6995Jb 


Offer 

expires  12/31/91 


Software  and  Electronic  Products 
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3,999,999  Callers 


Can't  Be  Wrong 

And  it's  not  just  a number  either. 

It's  each  and  every  one  of  our  callers 
that  have  helped  us  to  design  the 
most  thorougn  and  accessible  BBS 
in  the  industry  today. 

Over  250  Dedicated  Lines 
300,000  Programs  and  Files 
150,000  Messages 
Downloads  On  Your  First  Cali 
No  Hidden  Costs  - $60  Per  Year 

And  we  don't  hang  you  up  with  typical 
BBS  time  constraints.  Find  out  for 
yourself.  3,999,999  callers  can't  be 
wrong . . . and  they  aren't . . .they 
even  tell  us  so! 

"This  is  the  most 


generous  pay 
system  1 have  seen . . 

Most  big  BBS's  are  grim 
and  dim.  EXEC-PC  is  a bright 
wondrous  star.  Keep  up  the  great  wdrk." 


MODEM 

(414) 

789-4210 


WORLD'S  LARGEST  BBS 


P.O.  Box  57.  Elm  Grove.  WI  53122  • Voice  |414)  789-4200 


HyperBible™  for  Windows™ 

Make  your  Bible  Study  Fast,  Easy  and  FUN! 

The  popular  Thompson  Chain-Reference*  Bible  comes  alive  with: 

• Over  100,000  topical  notes  • Outline  studies  • Allas  • Placcmarics 

• Character  studies  • Archaeology  info  • "Hypertext"  interface 

• Easy  Word  Processing  interface  • Powerful  word/concept  searches 

• NIV  or  King  James  • 30  day  money  back  guarantee! 

• $199  sug.  retail  includes  everything!  (+  $S  S&H) 

Only  $129  with  this  ad  until  12/15/91! 

A "...truly  impressed  with  the  turbo  charged'  feeling..." 

| Christian  Computing  3/91 

■===■  Call  toll  free  to  order  now!  Visa  or  M/C! 

Beacon  1-800-777-1841 

PO  Box  49788-Z  Colo.  Spgs.,  CO  80949 


TEniNOtOGV.  IM 


CIRCLE  949  ON  REAOER  SERVICE  CARD 


Give  Yourself  a Colorful  Christmas  Gift! 

HOT,  NEW  3-D  MENU 


with  Fractal  Mania 

• Work  Faster  with  your  computer.  _ ^ m qo 

Quick  and  Easy,  even  loads  v i 

Programs  during  boot  up.  * * 

• Holds  200+  programs.  Phone  #’s  FREE  INFORMATION 

and  DOS  commands.  n obligation^ 

• Bum  Protector  Screen  Saver  cycles  - 005 

over  250,000  colors  and  shades.  1<-0UU‘*£0«J~0«30C 

• Required:  MCGA,  VGA  or  better  To  Order  Call  6 am  to  6 pm 

DOS  3.2  or  higher.  M.S.T.  M Sal: 

8 1-800-336-6644 

Send  Check.  Money  Order,  disk  size.  & Phone#  w/area  to:  Progressive 
Programming.  P.O  Box  9425.  Ogden.  Utah  84409.  Add  $5  shipping  and  handling, 
additional  charge  for  international  orders.  Utah  residents  add  6.25%  sales  tax. 


FREE  INFORMATION 

no  obligation,  call 
8 am  to  2 pm  MST,  M Sal 

1-800-283-6366 
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KeySkin™  Keyboard  Protectors  and  Dust  Covers 
From  the  World's  Leader  In  Computer  Protection 


Quality  - Selection  - Service  - Fast  Delivery 


CompuCover  Inc. 

2104  Lewis  Turner  Blvd. 

Fort  Walton  Beach,  FI  32547 


Order  Line  (800)  874-6391 
Service  (904)  862-4448 

Fax 


Doesn't  everybody?!! 

Increase  your  disk  space 
2-3  times,  on-the-fly,  with  the 
fastest,  most  advanced  PC 
data  compression  product! 


Call  1-800-732-3133  to  order, 
or  for  more  information  on  the 
dealer  nearest  you. 


■ FASTEST  compression 
solution  available 

■ No  artificial  DOS  commands. 

■ Easiest  installation  and  use. 

■ Completely  safe  and 
transparent 

■ Reduces  the  number  of 
floppies  required  for 
backup  by  50%  or  more. 

■ Disk  Defragmentation 
program  included  free 
(a  $50  value) 


Uvt~l(Xp  lets  you 
print  many  • different  types 
of  bar  codes  on  a wide  variety 
of  printers  from  your  PC.  Call 
today  and  order! 


ddstor 


Integrated 
Software 
Design, Inc. 


AddStor,  Inc. 

3905  Bohannon  Drive 
Menlo  Park,  CA  94025 
1-800-732-3133 


1-508-339-4928 


Autt  tm.it*  Identifk  atxxi  l Ttvistun 

171  loihrs  Blvd.,  Mamlirld,  MA 
02048.  (AX:  (SOB)  M9-22S7 


See  Us  At  Comdex.  Booth  #B140 


LABEL  MASTER 


FLEXIBLE 


ADJUSTABLE 


MOVABLE 


REASONABLY 

PRICED 


COMMICTION 

RO  Bo*  634  • Eau  Clam  Wl  54702 
(7151  833  2331  • Fax  (715)  833 1995 


THERMAL  TRANSFER  PRINTERS: 

Jnk  Rolls,  Paper,  Transparencies,  Thermal  Head  Cleaners 


INTRODUCING  THE  SISTOTAL  3 


Scandinavian  Lifestyles,  Ltd.  brings  you  the  PC-Table  for  the  90's. 
The  SISTOTAL  3,  with  space  for  the  complete  PC  workstation: 
Monitor,  Computer,  Keyboard,  Printer  (max.  width  23"),  and 
printer  paper. 

FOR  A FREE  CATALOG  OF  ALL  THE  SIS  PRODUCTS 
OR  TO  ORDER  A SISTOTAL  3 NOW,  CALL. . . 

1-800-888-0101 


LASER  PRINTERS: 

Toner,  Developer,  Drums,  0PC  Kits 


ACCESSORIES: 

Paper  Trays,  Cables, 
K Sheetteeders 


Need  more 
room  on  your 
hard  disk? 


Quality  Supplies  & Accessories 
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m CLASSIFIED 


HARDWARE/ ADD-IN-BOARDS 


COMPUTER  SYSTEMS 
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LOWEST  COMPONENT  PRICES 

uoruuwaouts  - - 


386Sa  16  MHz  OK  $222  00 

386DX  25  MHz  OK  $375.00 

386  DX  33  MHz  64K  cache  OK  $480 .00 

486  DX  33  MHz  64K  cache  OK  SI 04 9 00 

- OTHUt  count#, V75 

SUPER  VGA  (1024x768)  256K  IMB  S58/I20 

MONO  GRAPHICS/LPT  PORT  SI6.00 

INTERNAL  9600  FAX/2400  MODEM  $95  00 
INTERNAL  MODEM  2400/9600  $49/439  00 

101  KEY  ENHANCED  KBD  $39.00 

I MEG  SIMM  $48.00 

IDE  DISK  CONTROLLER  $16.00 

FLOPPY  DRIVES  ( I 2 OR  1 .441  $65  00 

CASES  IN  ALL  SIZES  (UL  P'S)  CALL 

COMPLETE  UNE  OF  SYSTEMS  CALL 


FI  Associates.  Pleasant  Hill.  CA 
PHONE:  (510)  827-5447 
FAX:  (510)  827-5547 
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MEMORY 

JPGR ADES 

ROBOFAX 

SHOPPING 

MALL 

Open  24  hours 

Call  800- 
424-3299 

Have  your  fax  # 
ready.  Follow 
voice  instructions. 

COMPUTERS 

FAX  MODEMS 

APPLE,  AST,  AT&T,  COMPAQ, 
DATA  GENERAL,  DEC.  EPSON, 
EVEREX,  IBM,  HEWLETT 
PACKARD,  NEC,  PANASONIC, 
SILICON  GRAPHICS,  SHARP, 
SUN,  TEXAS  INSTRUMENTS, 
TOSHIBA,  ZENITH 

COMPAQ 

MAXFAX9624LT  C 

9600bps.  2400bps. Group  III 

IBM  & Compatible 

MAXFAX9624 

9600bps. 2400bps  group  III 
MAXLITE/PC  (Portable ) 

9600bps  2400bps  Group  III 
TOSHIBA 
MAXFAX9624LT  T 

9600bps 2400bps  Gr oup  III 

1 NOTEBOOK  MEMORY 

1 1 COMPAQ.  TOSHIBA,  ZENITH 

1 SIMMS  SIPPS 

PRINTER  MEMORY 

l|  1MB  x 8.  4MB  xB.  70ns  4 80ns 
||  1 MB  x 9.  4MB  x 9.  70ns  & 80ns 

Apple,  Canon,  Epson.  HP.  IBM. 
Okldata,  Panasonic .... 

Toll  Free  800-292-7771 

AMERICA^  433  N.  Mathilda  Avenue.  Sunnyvale.  CA  94086 

a ixvmun os  am im coanwAnuN  TEL  (408)  746-1590  FAX  (408)  746-1593 

CD-ROM  COMPUTER  SYSTEMS 


SAVE  SAVE  SAVE  SAVE  SAVE  SAVE 

LAPTOP  SPECIALS 

AM)  LOW. LgWPRlClNG 


LATEST  LAPTOP  t NOTEBOOK  MOOELS 

TOSHIBA  • EVEREX  - ZENITH  - ALR 
BONDWELL  - SHARP  • Tl  - SANYO 
AST  - ALTIMA  - AT&T  - SAMSUNG 
PACKARD  BELL  - PANASONIC 

CM  fu  kiurnmy  01  OUm  Uodttt 

Computer  Options 

UNLIMITED 
12  Maiden  Lara.  Bound  Brook.  NJ  08805 
OPEN  MON-fW  9AM- 9PM  SAT  $AM$PM  EST 

TO  ORDER:  1-800-424-7678 

Need  Help9  908-469-7678 
Bur  Cc rtoence  From  The  Laptop  Specialists 


SAVE  SA\E  SAVE  SAVE  SAVE  SAVE 
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COMPUTER  SYSTEMS  


CD-ROM /WORM /ERASABLE 


Multi-Media  Products 
IAN  Support 

OS/2,  Unix,  Xenix  Support 
Computers,  Peripherals,  Accessories 


386  notebook  'Virtual  Office'....*3.500 

CD-ROM  drive*  from *499 

NEC  CDR-36  15  disc  bundle *999 

GSA*  GS00K90AGS531 7 
call  lor  fraa  catalog 
1-800  MEGABYTe 
Phone:  90S  290-0048 
Fax:  908  290-8087 

CDP 

Compact  Disk  Products 
272  Routa  34.  Aberdeen,  NJ  07747 


Here's  what  you  get! 

• 1MB  of  RAM- expandable  to  8MB. 
’The  DesktopTublishin^pecl^ts"  28ms  IDE  hard  drive^ 

a-..-  a...  r- u-o.«  va  zjtgr  • 1 .2  or  1 .44M  B floppy. 

1-800-456-3877  • 1 4"  VGA  color  monit< 

■ H 286/12MHz  for  only  $999  *8  expansion  slots. 
p 386sx/16MHZ  only  $1165  *200w  power  supply. 

386/25MHz  only  $1413  *Ooe  year  warranty! 

r DTP  software,  see  us  in  the  Business  Card  * _ 

Kcnon  under  -DoWop  Pnbiuiring-.  *<-«M  for  custom  configurations. 
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486-33  MHz  CACHE 


Since  1985,  MSE  hart  been  dedicated  to  bringing  you  high-quality  American 
designed, engineered  and  built  computer  HyMentH  for  a wide  range  or  appli- 
cations. NOW,  for  our  6 th  year  anniversary  special,  we  are  proud  to  intro- 
duce our  fastest  and  most  powerful  machine,  the  M0486-25MHz  or  33Mllz. 

MicroCache  386  $1695 

■ Intel  80386  33MHz  CPU  ■ POOMB  Fasl  Dr  i15m$i  a Enhanced  Keyboard 

■ 385  33MHz  CACHE  Controller  a 1 2MB  Floppy  Dr  a 58  5MHz  Landmark 

a 4MB  RAM  expands  to  32MB  a 2 Serial  Parallel  a 128K  Cache  Option 


MicroCache  486-33MHz 

■ 80486  33CPU  4MB  RAM 

■ 1 2MB  Floppy  Dr 
a 125MB  Fast  Dr  |l8msi 

■ 64K  Cache  (15nsi 

■ Enhanced  Keyboard 

■ 150  MHz  Landmark 
S1895 


Motherboard 
Special 
386SX- 1 6MHz  AW«uu  $299 
3H6SX-20MHz  W L%  Cao  -MB  ham  $399 
3H6-33MH/.  W64K  c*^4UB  ham  $799 
486-25MHz  wwk  Ca^amb  hxai  $1199 
4H6-33MHz  ww  CacN-iue  ham  $1299 


MicroCache  386SX-20MHz 

■ 386SX  20  CPU  1MB  RAM 

■ 1 2MB  Floppy  Dr 

■ 84MB  Fast  Dr  HBnsi 

■ 32K  Cache  <25nsi 

■ Enhanced  Keyboard 

■ 30MHz  Landmark 
$895 

Micro  386  SX-16MHz 

■ 80386  CPU  1MB  RAM 

■ 1 2 MB  Floppy  Dr 

■ 42MB  Fasl  Dr  (22ms) 

■ Senai  Parallel 

■ Enhanced  Keyboard 

■ 20MHz  Landmark 
$695 


SALKS  HOURS: 
Monday  - Friday 
9:00  AM  ■ 5:30  PM 
Saturday 

1 0:00 AM  • 3 KM)  PM 
PST 


MS  ENGINEERING,  INC. 

10601  S De  Anza  Blvd  . Suite  214 

Cupertino.  CA  95014 

(408)  257-4249  FAX:  (408)  257-4398 
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I 


TOSHIBA 

Taka  advantage  of  Toshiba  S*  Inventory 


T1000XE 

$799 

Tl  600/20 

$989 

Tl  600/40 

$1349 

T3100E/20 

$949 

T3100E/40 

$1299 

T3200/40 

$1299 

T5100/40 

$1599 

T5100/100 

$1999 

T3200SX/40 

$2499 

T3100SX/40 

$2099 

T3100SX/80 

$2599 

T8500/100 

$1899 
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EX5EL  UiiHzi-  i I 

l-800-624-2001  ^t| 

In  NY:  716-272-8770  f J 

Refurbished  IBMs!  h v ' 

XT  10MB  HD.  640K  RAM. . . S329 
XT  20MB  HD.  640K  RAM. . . 429 
AT  20MB  HI).  640K  RAM. . . 799 
AT  30.MB  HD.  t*4()K  RAM.  . . 879 
AT  60MB  HD.  2MB  RAM...  899 

PS/2  25  MONO 499 

PS/2  25  20MB  HD 599 

PS/2  30-021  8086  699 

PS/2  30-K21  80286  988 

PS/2  30-E31  80286  1099 

PS/2  50-021  80286  949 

PS/2  50Z-031  80286 1049 

PS/2  50Z-061  80286 1089 

PS/2  55SX-031  80386  SX  . . 1595 
PS/2  55SX-061  80386  SX  . . 1799 

PS/2  60-041  80286 1299 

PS/2  60-071  80286 1499 

PS/2  70-E61  80386  1999 

PS/2  70-061  80386 2325 

PS/2  70-121  80386 2799 

PS/2  80-041  80386  2499 

PS/2  80-071  80386 2699 

Compaq  Deskpro  386  40MB  1499 

• PRINTERS  • MODEMS  • MONITORS  • BOARDS  • 
IBM.  COMPAQ.  APPLE.  EPSON  « MORE 


We  buu  1000's  of  used  computers! 


22(H(  Brighton  Henrietta  Town  line  RJ. 
Rochester.  NY  14623  Fax  # 17161272-8624 

All  units  refurbished  with  90  Day  Warranty.  VISA. 
MasterCard,  prepayment.  C.O.D.  certified  accepted. 
Prices  Subject  la  l hanfrr. 
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Copyrighted  material 


80286-1 6MHZ 

T1632-140X  1 

• Slimline  case 

•One  parallel  port 

• 1MB  xpndble  to  5MB 

•Game  port 

• 5.25’  Disk 

•101  Keyboard 

• 3.5"  Disk 

•14" VGA  Color  Monitor 

• 40  MB  Hard  drive 

•MS  DOS  4.01 

• 256K  Super  VGA  Card 

• 2Serial  ports 

$1,069 

80386SX-16MHZ 

P1660  240X 

• Slimline  case 

• 2MB  xpndble  to  5MB 

• 5.25*  Disk 

• 3.5*  Disk 

• 40  MB  Hard  drive 
•256K  Super  VGA  Card 

• 2Serial  ports 

•One  parallel  port 
•Mouse  port 
•101  Keyboard 
•14"VGA  Color  Monitor 
•MS  DOS  4.01 

$1,279 

80386SX-20MHZ 


| • Desktop  case  ’One  parallel  port 

• 4MB  xpndble  to  5MB  ‘Game  port 

• 5.25*  Disk 

• 3.5’  Disk 

• 89  MB  Hard  drive 

• 256K  Super  VGA  Card 

• 2Serial  ports 


101  Keyboard 
•14’ VGA  Color  Monitor 
•MS  DOS  4.01 


$1,425 


PRINTERS 

OKIDATA 

OKIDATA®  ML320 

OKIDATA  ML321  

OKIDATA  ML390  PtuS-24  wire 
OKIDATA  ML393  Plus-24  wire 
OKILASEfl'-  OL400P 

OKI  LASER"-  OL620 

OKI  LASER-  OL840  Postscript 

SEC  *'-694  50 

SILENTWRITER  2 LASERS 

Model  90  ADBE  Fnts.Mac.IBM.  6PPM  S1. 559.50 
Model  990,  Postscnpl.  BPPM  $2.849  50 

|e|iTiWfiMo(lel  LC890XL,  Postscript.  8PPM 


$313.50 
..$437  50 
$438.50 
$91850 
$625  50 
$1,248.50 


$3.789  50 

LASERS 

PS4I0  Postscript. 
4PPM16.67  MHZ  controller 
PS815  Postscript 
8PPM20  MHZ  controller 


$1.729  50 


Texas  J/i 
Instruments  ” 


$3.547  50 
PS825  Postscript. 
8PPM20 
MHZ. Dual  letter 

$4,147.50 


MicroLaser  Basic.  6PPM  Putty(HPil)  $895  50 
MicroLaser  PS17  Fonts.  6PPM.  Putty  $1,199  50 
MicroLaser  PS35  Fonts.  6PPM.  Putty  SI, 498.50 


• Desktop  case 
| • 2MB  xpndble  to  8MB 
1 • 5.25’  Disk 
3.5"  Disk 

124  MB  Hard  drive 
256K  Soper  VGA  Card 
2Serial  ports 


•One  parallel  port 
•Game  port 
•101  Keyboard 
•14*VGA  Color  Monitor 
•MS  DOS  5.0 


$1,658 


80386-33MHZ 

j K3304-421. 

1 • Tower  case 
•4MB  xpndble  to  16MB 

• 5.25’  Disk 

• 3.5*  Disk 

• 21 1 MB  Hard  drive 

• 1MB  Super  VGA  Card 

• 2Serial  ports 

•One  parallel  port 
•Gameport 
•101  Keyboard 
•14*VGA  Color  Monitor  Nl 
i *MS  DOS  5.0 

2,561 

F3302  821i 


• Desktop  case 
•8MB  xpndble  to  16MB 

• 5.25"  Disk 

• 3.5*  Disk 

•211  MB  Hard  drive 

• 1MB  Super  VGA  Card 

• 2Serial  ports 


•One  parallel  port 
•Game  port 
•101  Keyboard 
•14*VGA  Color  Monitor  Nl 
•MS  DOS  5.0 


$3,487 


intei  Math-Coprocessors: 

80287-XL/XLT 

. . .$84  50 

80387SX-16 

.$124.50 

80387SX-20 

$134.50 

80387- DX16/DX23 

.$206.50 

80387  0/DX25/DX33 

$206.50 

Intel  Modems 

Modem  2400  internal 

$139.50 

Modem  2400  external 

.$167.50 

Modem  2400  external  MNP 

.$216.50 

Modem  9600  external 

.$493.50 

Modems 

2400  BPS  Modem  w/Prodigy. $109.50 

ULTRA  9600BPS  external.. 

.$709  50 

DRIVES 

3.5"  Floppy  Disk  Drive  1 ,44MB. $74. 50 

5.25"  Floppy  Disk  Drive  1.2MB  $69.50 

40MB  IDE  Hard  Drive 

.$188.50 

80MB  IDE  Hard  Drive 

.$324.50 

124MB  IDE  Hard  Drive 

$428.50 

21 1MB  IDE  Hard  Drive 

$649.50 

40MB  AT  Hard  Drive  ST251-1  .... 

$248.50 

65MB  RRL  Hard  Drive  ST277R-1 

$253.50 

80MB  AT  Hard  Drive  ST4097  

$544.50 

LOGITECH 

Scanman32  for  IBM 

Scanman32  GS  for  Mac 

$264  50 

CANNON  IX  30F  scanner  /PC 

$1,294  50 

ABATON 

Scan  300  COLOR  for  Mac 

Scan  300GS 

w Mac  interlace  and  image  studio 

$957.50 

Transcribe  300  wOmmtype 

$829  50 

MICROTEK  SCANMAKER 

GS600G 

...$1,039.50 

GS600G 

PC  nterface  card  & software 

$1,039  50 

Color  600Z  PS  2 
interface  card  & photostyler 

$1,323.50 

interface  card  & photostyler 

$1,323.50 

XEROX  DATACOPY 

GS  Plus  AT  PC  300  DPI 

..$1,323  50 

GS  Plus  PS  2 300  DPI 

...$1,454  50 

WEC  MONITORS 


$944 

$2199 


NEC  IIA  $419 
NEC  30  S $586 

NEC4DS 
NEC  5D 
GoldStar 

GD  VGA  Color  1425  Plus 

$254  00 

GD  TTL  Amber  1210A  w/Tilt  & Swivel $85.00 

GD  Mono  VGA  1 4*  Flat  screen 

1403  plus  -640  X48  Mono  paper  white  $124  00 

DTK  Super  VGA  Interlaced 

Color- 1024  X768  w/Tilt  & Swivel $338.00 

Sony  CPD1304  -Non  Interlaced 

14‘- 1024  X768  w/Tilt  & Swivel  $589  00 

VIDEO/DISPLAY  CARDS 

ATI  VGA  Wonder  XL-512K $207  50 

ATI  VGA  Wonder  XL- 1MB  1024X768  $274.50 

NEC  Graphics  Engine  16 $578  50 

NEC  Graphics  Engine  256  $839.50 

Paradise  VGA  plus  256K  $106  50 

Paradise  VGA  *16 $133.50 


dos4oi..$74So 
miUVdVn  DOS  5 0 $79  50 


WINDOWS  APPLICATIONS 

Windows  3 0 $ 88  50 

MS  Excel  tor  Windows $296.50 

MS  Word  lor  Windows $297.50 

MS  Windows  Developers  Kit $297  00 

MS  Office  tor  Windows $446.50 

MS  PowerPoint  tor  Windows  $297.50 

MS  Project  lor  Windows $418.50 

MS  Windows  Entertainment  Pack  $27  00 

MS  Productivity  Pack $38  50 

DeskTop  Publishing  APPLICATIONS 

Adobe  Illustrator  lor  Windows $277.50 

Adobe  Type  Manager $58.50 

Adobe  Type  Manager  Plus  Pack  .$1 14.50 

Alter  Dark  tor  Windows $25.50 

Aldus  PageMaker  V4  0 $488.50 

Asymetnx  Toolbook. $277.50 

BitStream  Facelift $56.50 

CAERE  OmniPage  386  $424  50 

CAERE  OmniPage  Professional 

Corel  Draw  2 0 .... 

Crosstalk  tor  Windows 

Grammatik  IV  tor  windows  

Informix  Wing*  tor  Windows 
Mcrographix  Draw* 

Micrographix  Designer  

Publisher  PowerPack  tor  Windows  $44  50 

Xerox  Ventura  Gold $498.50 

Productivity  APPLICATIONS 
LOTUSAMI  $114.50 

LOTUS  AMI  Professional $284.50 

LotusWorks  $97  50 

Microphone  II $198.50 

Peachtree  Crystal  Accounting $174.50 

Perform  Pro  Filler  ...„, $134.50 


$358  50 
$11850 
$54  50 
$298  50 
$148  50 
$448  50 


ELECTRONIC  REFERENCE  PRODUCTS 


Paradise  851 4vA  AT $419.50 

PTI223  Super  VGA  1MB  1024X768  $184.50 

Video7  -1024i  -256K  expandable  to  512K$123  50 


Altima  NSX 





— 


FranHits 


SA95  Credit  Card  Speller 

$29.50 

SA98  SPELLING  ACE 

$39  50 

WM  1055  Word  Maste' 

$57  50 

LM  2000  Language  Master 

$99  50 

IM  4000  Language  Master 

...$193  50 

The  LM4000  has  more  than  83.000  words  horn 
Mr  mam  Wrhstrr  i dictionary  with  274,000  definitions 
& Thesaurus  with  487.000  synonyms  Has  SAT 
Tutor.  SAT  Word  list  A speaking  Dictionary 


386SX  LAPTOP  -20  MHz 

• 2MB  RAM  (Expandable  to  8MB) 

• 60MB  Hard  Drive 

• Large  10  4"  VGA  Display 

• Display  Port  VGA  compatible 

• CCFT  backlit  LCD 

• 32  level  gray  scale 

altima  LSX 

• 386SX  NOTEBOOK  20  MHz 

• 1MB  RAM  expandable  to  5MB 

• 40MB  Hard  Drive 

• Display  VGA  compatible 

• CCFT  backlit  LCD 

• 32  level  gray  scale 

• RS232  serial  port 


$2,649 


• Only  9 3lbs 

• MS  DOS  4.01  .WordStar  6 0.  LapUnk, 
Ontime.  TelMerge,  Mail  List) 

• RS232  senal  port  & Parallel  port 

• Full  size  Keyboard 

• 2400  baud  Fax/Modem 


• One  Year  Warranty 


•Carrying  case.  MS  DOS  4.01 
•Power  management 

• Internal  Ni-Cad  battery  2-3  hours 

• AC  power  adapter/charger 
110/220v.  50/60HZ 

• Only  6.3lbs  8 5X11*  Footpnnt 

• One  Year  Warranty 


$2,149 


^ n a bib's,  inc. 


Order 

line. 


800-622-4407 


COMPUTER  SYSTEMS 

since  1972  515  Davis  St.  Evanston,  II.  60201 


Fax  : 708-869-9630 


Customer  Service  708-869-6140 

CIRCLE  559  ON  READER  SERVICE  CARO 


• C.O.D.  orders  accepted 

• Personal  and  Company  Checks 
allow  2 weeks  to  clear. 

• Stolen  Credit  cards  security  check 

• Quantity  Discount  available 

• Prices  subject  to  change 

• Cashiers  checks.  Money  Orders 
and  Credit  cards  ship  immediately. 

• Above  prices  are  for  Mail  Order  only 





■ Piarar;-. 


I 


R 


PS!  CLASSIFIED 


COMPUTER  SYSTEMS 


AMI  386/486  ISA  & EISA  CACHE  MOTHERBOARDS 
6/3/91  PC  WEEK  pg.  113  proved  AMI  is  the  BEST!  We 
are  the  largest  AMI  reseller!  Best  price  guaranteed! 

PC  WEEK  Rated  Cyrix  #1  80387-25  $179,  80387-33  $199 

Refeys  9514  Super  VGA  14'  Monitor  1024  x 768  28  W/Orchid 
ProDesigner  II  Bundle  Only  $429  Whle  they  last! 

Maxtor,  Microscience  & Micropolis  Drive  Bundles 
120  MB  IDE  Adapter  $399  / 340  MB  ESDI  W/Ultrastor  12F  $1199 

708/810-1010  FAX  9490 
8205  S.  CassAve.,  Darien,  IL  60559 


PC  PROS 


IMA71  4 Ml 

EAOATE  STllOJA  ill 
tAGATt  BTI 144A  11 
CAOATK  ST114JA  14 
VACATE  STUltA  21 
EACATT  ST14Q0A  43 
EACATl'  BT4T44M  »A 
i VACATE  ST41300H  1 
SEAGATE  ST414SON  1 


DISKETTES 


FORMATTED  DISKETTES 
BASF,  VERBATIM,  SONY 


CIRCLE  560  ON  READER  SERVICE  CARD 


Calling  about  an  ad?  Say  you  saw  it  in 

PC  Magazine  Classified 

DISKETTES 


5V*"  DS/DD  ^ 350 

390 

5V  DS/HD  ..^ 460 

Formatted  730 


QD300XLP  14"  Tape  Cart.  $15.50 

QD600A $16.80 

OO  6150 $17.60 

QD  6250  $21.40 

QD  6525 $25.00 

QD  2040 ......$12.60 

QD  2080 $14.40 

QD  2120 $16.00 

(800)  222-0490 

I AX  t‘K)8)  4ti2-bUb6 


m m 1234  South  St. 

mnr 

I J If  I V M T«l:  (213)  422-4444 
Fax:  (213)  422-7676 
& 422-6643 

CIRCLE  562  ON  READER  SERVICE  CARD 


WITH 
FORMAT 
$ 44 
$69 
$65 
$1  19 


QTY  250  WITHOUT 

MIX  & MATCH FORMAT 

5.25*  DS/DD  $ 39 

5.25*  DS/HD  $ 59 

3 50*  DS/DD  $ 56 

3.50*  DS/HD  $1  09 


• FREE  FORMATTING  0n  First  Order 

• TYVEC  SLEEVES&  Labels  Included 

• COLORED  MEDIA  Please  Add  $ 05 

• PRIVATE  LABELING  Available 
•SAME  DAYSh.pp.nq 

• MONEY  BACK  GUARANTEE 

800-255-3142 

Diversified  Systems  Group,  Inc. 
PO  Box  1 1 14,  Issaquah  WA  98027 


CIRCLE  563  ON  READER  SERVICE  CARD 


DS/DD,. 


3)4“  DS/HD.. 


53* 
. 67* 
89* 
$1.16 


Colors  Available 
Sleeves  & Labels  Included 
VISA.  MasterCard.  & POs  Accepted 
- 100°b  Certified  with  Lifetime  Warranty 

PO  Bo*  6609  A 1 NJ  077:'H 

Unlabeled  Bulk  S3  Handling  Fee/Order  * Freight  Pnce/disk  in  lots  of  300  Mix  & Match  any  format/size  Tape  price  in  bulk  packs  of  10. 


CIRCLE  561  ON  READER  SERVICE  CARD 


BUY  A BETTER 
BULK  DISKETTE 


NAME  BRAND  BULK 


100  QTY. 

VERBATIM  5.25  DS/DD  .2«< 


SONY 


3.5  DS/DD  .50< 
3.5  HD  $1.09 


mm 

GENERIC  5.25  DS/DD  .24C 
l00%  5.25  HD  ,38< 

G\lM®^EtD3.5  DS/DD  .39 < 
3.5  HD  .79( 


800*356*2553 


FAX  (404)  952  *1432 


CIRCLE  564  ON  READER  SERVICE  CARD 


ITU 


■ FACT  FILE 


Get  The  Word  Out! 

Your  Product  Has  Been  Chosen 

EDITOR’S  CHOICE. 

Let  us  take  your  article  to  its  highest  level  of  marketing 
potential  with  a reprint! 

To  find  out  how  you  can  have  your  article  or  review  elegantly  reprinted** 
on  80  lb.  paper  stock,  in  4-color,  2-color  or  1-color,  call  or  write  today: 

Claudia  Crichlow — Reprints  Manager; 

Ziff-Davis  Publishing  Company,  One  Park  Avenue,  New  York,  NY  1001(5, 

212-503-5447. 

’ Minimum  quantity  fRH)  reprints. 
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CoRynphted  mat  trial 


m CLASSIFIED 


EXPANSION  UNITS 


* 1 Yf  Warranty  on  Parts 

• Parts  New  & Guaranteed 
' Prices  Subiect  to  Change 

3 S#  I cod  I 

* No  surcharge  Visa  MC 

• COD  Cash/Co  Chk  OAC 
' PO's  Accepted  from 

Govt  & Qualified  Co's 

★ CHIP  HOTLINE  ★ 
1(800)  488-DRAM 

Tech  Supp  (415)  3984714 
Tel  (415)  398-2937 
Fax  (415  ) 398-5402 

CALL  ORAM  COMPANY 

P 0 Box  590127 
San  Francisco.  CA  94159 


1MB  X t SONS 
1MB  X i 70NS 
1MB  X 1 60NS 
256K  X 4 80NS 
256K  X 1 100NS 
256K  X 1 SONS 
64k  X 4 SONS 


S 4 45 
S 4 95 
$ 5 50 
S 5 25 
S 1 65 
S 1 80 
S 2 25 


Call  for  prices  on  others 


IBM  TYPE  SIMMS  . 

4MB  X 9 SONSfsI'65  00 
1MB  X 9 80NS*a  43  00 
1MB  X 9 70NS  S 45  00 
1MB  X 9 60NS  $ 51  00 

256K  X 9 SONS  S 14  00 

‘Please  Add  S2  For  SIPPS 
APPLE  TYPE  SIMMS 
4MB  X 8 SONS  S160.00 
1MB  X 8 SONS  S 40  00 
SUN  SYSTEM  TYPE  SIMMS 
4MB  Kit  Si  75  00 

16MB  Kit  $675  00 


30/286  Exp  Brd  *1497259 
512K  Kit  30F5348  S 35  00 
2MB  Kit  30F5360  SI 09  00 
70E61/121  50Z  55SX  65SX 
1MB  6450603  * 49  00 
2MB  6450604fT}S99  00 
55SX65SX  34F3077  34F3011 
4MB  34F2933  S235  00 

Model  70A21 

2MB  6450608  S109  00 

Model  80  s 

1 2 4MB  S Ca» 

Models  90  95  P75 

2MB  6450902  SI 35  00 
4MB  6450128  S265  00 

E»p  Brd  50  50Z  55SX  60  65SX 

2 SMB  wr?MB  S359  00 
2 16MB  w-2MB  $425  00 

E«p  Brd  All  Models  70  & 80 
2-14MB  w 2MB  S359  00 
4-16MBw4MB  $499  00 
L40SX  2.4MB  fsj  S Call 


TOSHIBA 

COMPAQ  DESKPR0 

HP  II:II0:IIP  111:1110 

T 1000  s 

S 

Call 

286E  386/20  20E  25 

1MB 

S 79 

T3100E 

2MB 

s 

119 

1MB  113131  001 

S 85 

2MB 

^ S1 19 

T3100SX 

2MB 

s 

115 

4MB  113132001 

$225 

4MB  iS/S199 

•1MB 

s 

239 

386s- 16 

PANASONIC  4420:  44501 

T3200SX 

2MB 

s 

115 

1MB  113646  001 

$ 85 

1MB 

SI  05 

4MB 

s 

239 

4MB  112534  001 

$225 

2MB 

$145 

T 5200  T 3500  2MB 

s 

119 

286N  386N  386SX- 20 

4MB 

$205 

8MB 

s 

699 

1MB  118688  001 

S 75 

IBM  4019  4019E 

2MB  118689  001 

$135 

1MB 

$105 

4MB  118690  001 

S295 

2MB 

$145 

i MB 

i 

386/33  486/33  SysPrn 

3 SMB 

$205 

LIE  286 

s 

89 

149 

2MB  115144001 

$125 

CANON.  OKI.  Tl 

S Call 

LIE  3865/20  1MB 

s 

199 

INTEL  80287 

S Call 

4MB 

s 

495 

1MB  500510  007 

S 75 

INTEL  80387 

S Call 

SL1  28E 

1MB 

s 

129 

4MB  500510  008 

$209 

CYRIX  83S87  16SX 

S 119 

1MB 

s 

469 

Premium  386/20 

20SX 

$ 129 

SL  T 38b 

1MB 

s 

129 

1MB  500510  003 

S 95 

CYRIX  83D87-160X 

$ 179 

4MB 

s 

575 

4MB  500510  004 

$259 

-20DX 

$ 179 

ZENITH  DATA  SYS 

s 

Call 

H P VECTRA 

S Call 

-250X 

$ 179 

NEC  PR0SPEE0 

s 

Call 

NEC  P0WERMATE 

S Call 

-330X 

$ 189 

CIRCLE  565  ON  READER  SERVICE  CARD 


What  PC  Magazine  Classified  is  all  about- 

Bie  Circulation. 

An  astounding  audience  of  800,000  brand  specifiers, 
more  PC  product  buyers  than  any  other  publication 
delivers.  Virtually  every  PC  Magazine  subscriber  has 
the  expertise  and  authority  to  specify  brands  of 
personal  computers  for  their  companies. 

Bk  Scope. 

Advertising  in  PC  Magazine  Classified  works  in  a big 
way.  PC  Magazine's  enormous  scope  is  one 
reason-but  there  are  many  other  big  reasons  why 
advertising  campaigns  succeed  in  PC  Magazine 
Classified. 

PC  Magazine  Classified  takes  advertisers'  volume 
sales  message  to  the  biggest  audience,  and  supports 
that  message  in  an  editorial  environment  that 
encourages  direct  response  buying. 

Bk  Results. 

PC  Magazine  Classified  gets  results.  Advertising  in 
PC  Magazine  Classified  compels  buyers  to  act, 
producing  an  average  16,462  inquiries  per  issue  (an 
average  146  inquiries  per  advertiser  per  issue). 

Bottom  line,  PC  Magazine  Classified  promotes  active 
direct  response  spending,  generating  as  much  as 
$200  million  in  sales  revenue  through  the  Classified 
section  alone. 

Want  to  start  4ully  utilizing  this  gigantic  marketing  tool? 
Call  your  PC  Magazine  Marketplace  Account 
Representative  for  more  informat  on  or  to  place  your 
ad.  212-503-5115  or  800-825-423? 


Source  Beta  Research  Study  1988 


TERABYTE  INTL 


MOTHER  BOARD 

1»UMI  CACHf  1MB 
1H  ?s*4«  CACHt  im 


yr> 


4*6  31 1ZM  CACHf  .1  Ml  TIPANDAIlt  10  1?MI 

PAWNS  "J74..T8  * ?SM  VGA 
TAOilT  •071., tA  »1VR  VGA 
SfAii  MOUSf 

ATMJ  .’M'  . .-*?•  •IHClMl 
GAME  i AH;.I  .7  iAVt  P>HT 
PRINT  UAHd  1 1 Pt  IA"  pyw!  i 
AT  n TDMDCOMATktlH  *CA8il 

Nf  MOV  All  I HARO  DIM  ORIYT  PAX 

1*0-4  SftiUMIT*  UMfHINTOS  JAIASHAHW.  . 

*Jl.  Wl  CAK  » 700HV PS i )rt  . ••!$• 

Ml  3 1IJWTR  CAS*  * ?00W  **S  -3.S  • lo.'Mp 
H*  MAI  fNClOSUAI  * 7WNV  PS  *•* 

IBM  PS  2 MEMORY  D RAM  SIMM  SIPP 

■MH  SIS0603  S'SOO  •*«(..•  00  S 4 90 

4*41*  i'iOOO  7V.A.4  AO  S S 7S 

AST  MEMORY  ' mi  i ho  s-mm  m no 

4MI1  S3OI0  004  SIMM  ***'•!  80  SIMM  $11 00 

IMP  S00/80  003  $ •'!  00  tSHfAUUI IXTHAt 
imp  vm/eo  or-i  uzs  oo  call  for  more 
ORDER  800-688-BYTE 

TERABYTE  INTL  INC. 

A-'iTWANHAT'ARHlAUtlti-  '(WHANtt  CA90SQ1 
mm  m ; n ft;  if*  *a»  ?u  im  "g™ 
p«ia  j»wct  "KHANa  vm-nuMBTicf  ■■■ 
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CIRCLE  568  ON  READER  SERVICE  CARO 


Did  you  know... 

On  average,  PC 
Magazine's  direct 
market  purchasers 
have  spent- 
•$30,000  on  hardware 

• $5,400  on  software 

• $2,100  on  accessories 

• an  average  of  $2,855 
per  order 

83%  of  PC  Magazine's 
subscribers  have 
purchased  or  authorized 
the  purchase  of  PC 
products  from  direct 
marketers  in  the  last  12 
months. 


PRINTERS 
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CaMtike  Icm&i  Pxoefyi  tyeua&At*. 
m fttou  tVkat  m $e£t/ 


PACIFIC  DATA  ENHANCEMENTS 

25  In  One  Lowest  Price 

Pacific  Data  s best-seller.  172  Fonts  & symbol  sets. 
PacilicPage  for  Ull  bundled  W/2MB  memory.  $359 
PacilicPage  P.E.  $349 

The  fastest  PostScript  emul.  cartridge  available 


For  UIID/P.  Ulll/D/P 
For  Macintosh 

PacificPage  XL 

Accelerator  only 
For  Macintosh 

Pacific  Type  40  add.  fonts  for  the  P.E. 

Pacific  BarCode 
Pacific  Font  Bank 
Pacific  Connect 
Complete  Font  Library 

51  scalable  outline  type  styles 


$349 

$499 

CALL 

$489 

$929 

$269 

$309 

Call 

$289 

$259 


User  upgradeable  by  adding  DIP  DRAMS 

Ull/IID  UIIP/UIII 
0MB  Call  Call  . 

1MB  $128  $128 


2MB 


$159 


$159  tjj&g 
4MB  $259  $259  W 

LP  Memory  lor  IBM  4019/4019E  Call 

Memory  boards  available  for  all  these  printers. 
Epson  EPL  6000,  Toshiba  page  L6.  AT&T  593, 
MT905.  Packard  Bell  9500  & PB-9600.  Panasonic 
KX-P4420  & KX-P44501 . Mannesmann  Tally  905 
FacitP6060,  OKI  LASER  400,  OKILASER800,  QMS- 
PS410,  Brother  HL-4,  Tl  microLaser/  microLaser  PS. 

Pacific  Print  $295 

Supports  Pacific  Data's  emulation  cart,  on  Novel 
LAN.  Complete  que  control 

PrintCache  (User  Torq)  $99 

Fastest  print  buffering  product  available 

Print  A Plot  1 .0/2.0  $169/  $209 

HPGL  software  emulation.  Version  2.0  wAiling 
capability 

LaserControl  $129 

Lets  almost  any  software  make  full  use  of  your  laser 
printer 

MacPrint  $129 

Makes  MAC.  100%  compatible  with  HP  LJ  printer 

LJ I I/I  I D/Legal  Tray  $59 
Ull/IID  Envelope  Tray  $72 
U IIP  Lower  Letter  Cass.  Call 

BigBin 

Comp  with  all  Canon  SX 
Engine  printers  inc.  HP  UIII/IIID 
1 500  Sheets  capacity  $469 

250  envelope  capacity  $399 
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IQ  ENGINEERING  SUPER  CARTRIDGES 

SCI  55-Fonts,  for  all  HP  LJ  Printers  $259 

SC  2WP-Tms  Rmn/Helv.  from  8 to  24  pts.  $229 
SC  2 17  Typefaces  w/Fonts  from  4 to  30  pts  $349 
SC  2XP-0ver  200  fonts  from  4 to  30  pts.  $539 
SC  2L+-Same  as  SC2  in  landscape  format.  $349 
SC2LS-Most  wanted  landscape  font  to  30pts  $289 
SC  3-UIII  Postscript  fonts  $309 

ADOBE 

Complete  Adobe  product  line  available 

PostScript  Cartridge  From  Adobe 

Fastest  cartridge  for  LJ  II  Call 

Adobe  Type  Cartridge  1 & 2 Can 

Each  with  at  least  25  Adobe  PostScript  typefaces 

Adobe  Illustrator  $278 

Streamline  Windows  $228 

Adobe  Type  Library  Lowest  Prices 

Entire  font  library  available  for  both  MAC  & PC 
Adobe  Type  Manager  Lowest  Price 

Real  time  printer  & 
screen  fonts  scaling 
under  windows  3.0 
Adobe  Type  Manager 
Plus  Pak  $109 
Complements  ATM  with 
22  additional  PostScript 
language  outline  fonts 
resident  in  most  PostScript  printers  from  Adobe 
Adobe  Type  Align  $67 

Typed  text  follows  any  line,  freehand,  curve  or  oval. 
Complements  ATM  under  Windows  3.0. 

Publishing  Pack  $269 

Collection  of  typefaces  selected  to  work  especially 
well  together  in  particular  applications.  Three 
packs  to  choose  from;  Newsletters,  Forms  and 
Schedules,  and  Presentations. 

Adobe  Type  Set  1/2  $57 

Adobe  Type  Set  3 $117 


ENHANCEMENTS  FOR  DESKJET  PLUS 
A DESKJET  500 

No  need  for  a dozen  font  cartridges.  Two 
cartridges  access  hi-quality  fonts  for  less 


Elelont  Desk  Cartridge 

$159 

Four  typefaces  from  5 to  16  pt. 

Elefont  Headline  Cartridge 

$159 

Three  typefaces  in  11. 15.  22. 
and  30  pt.  incl.  scientific  symbols 

Desk  + Headline  (bundled) 

$199 

Memory  Cartridge  - 256K 

$129 

SC  DJ/500  Standard/Pro 

$139/$169 

SC  DJ/PIUS  Standard/Pro 

$1395169 

Professional  addition  includes  headline  cart. 

PRINTER  SHARING  DEVICES 

Family  of  plug-in  sharing  boards 
Model  80  $369 

Now  at  11 5K  baud.  8 serial 
W/256K  exp  to  512K/1.25M. 

Model  50  $289 

4 ser.  & 1 para.  Same 
mem.  model  80. 115K 
baud 

Model  S4  ' $149 

4 serial  automatic.  Serial  speed  up  to  115K  baud 

MISCELLANEOUS  CARTRIDGES  m 

A wide  variety  of  multiple  fonts  and  special  cart- 
ridges available.  Full  font  customization  offered. 
Complete  HP  compatible  font  cartridges  in  stock. 
From  C01  to  C08. 

123/Spreadsheet  Cartridge  $149 

Ideal  cartridge  for  spreadsheets.  Up  to  30  CPI. 

Pro  Collection  Turbo  Cartridge  $179 

65  Fonts  100%  equivelent  to  HP's 

Tat  & Finance  (T) 

For  all  tax  preparation  programs  inc.  Center 
Piece  Software  Fully  compatible  with  AT&T 
cartridge. 


jetfa*  * prime1 » 

Use  V0^' papef  ^ vAttito 

’ ^lchbo*use,S'  Ca"  'or  Pr'ce 


systems 

1940  Cotner  Ave.  • Los  Angeles,  CA  90025 
FAX:  (213)  478-4770  ■ Phone:  (213)  479-4477 


For  Printer  Products 
and  Additional 
Information,  Call 


1 -800- 74 7-HPLJ 

1 -800-747-4755 


*Ask  About 
Our  Low  Price 
Guarantee! 


NO  SURCHARGE  FOR  CREDIT  CAROS  IMMEDIATE  SHIPMENT  ON  APPROVED  PURCHASE  ORDERS  30  DAY  MONEY  BACK 
GUARANTEE-6  »cept  lor  opened  software-Does  nol  include  return  height  or  shipping  & handling  All  returned  merchandise  must 
be  accompanied  by  a return  material  authonation  ( RMA)  number  Prices  are  subiect  to  change  without  notice  ’Every  reasonable 

VISA-M/C  Accepted  competitive  price  will  be  met- 
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Copyrighted  material 


TAPE  DRIVE  SUBSYSTEMS 


COMMUNICATIONS 


DATA  ENTRY 


9-Track  Tape 
Subsystem 


Now  you  can  exchange  data  files 
between  your  IBM  PC/XT/AT 
and  any  mainframe  or  mini- 
computer using  IBM  compatible 
1600  or  6250  BPI  9-Track  tape. 
Unit  can  also  be  used  for  disk 
backup.  Transfer  rate  is  up  to  4 
megabytes  per  minute  on  PCs 
ana  compatibles.  Subsystems 
include  7"  or  lOVx"  streaming 
tape  drive,  tape  coupler  card, 
cables  and  software. 

flURLSTRR 

9o2l  Iron  dale  Avenue 
Chatsworth.  CA  91311 
Telephone  <818)  882-5822 

CIRCLE  S70  OH  READER  SERVICE  CARD 


Calling  about  an  ad? 
Say  you  saw  it  in 

PC  Magazine 
Classified 


SOFTWARE/ 

ACCOUNTING 


dBASE  ACCOUNTING  TOOLS 

'General  Ledger  'Accls  Payable 


'dlnvoicer  & A/R 
'Service  Billing 
‘Job  Costing 
'Purch  Ord/lnventory 
'Bill  ol  Matts 


'Sales  Analysis 
’Oroer  Entry 
’Job  Estimating 
'Payroll 
'Lazr-Forms 


$99  ea  + s&h  w/dBASE  3 ♦ or  4 Source  Code 
DATAMAR  SYSTEMS 
8586  Miramar  Place 
San  Diego.  CA  92121 

(619)  452-0044  MC,  V; sa.  AX.  CH.  COD 


5**9  TRACK 
TAPE  SYSTEM 

FOR  IBM  PC/XT/AT 


• Mainframe  to  PC  Data  Transfer 

• High  Speed  Backup 

• AH  Software,  Complete  System 

• Service  and  Support.  Easy  Installation 

call  (919)  763-8400  or  write  to: 

COMTECH  Computer  Corp. 

P.0.  Box  7368  Wilmmgton.  NC  28406 


CONTECH 
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ACCOUNTING 


Tear  into  a test  drive  of  our  most 
popular  accounting  software  for 
SI  9.95.  BusinessWorks  handles  f 
everything  from  General  Ledger,^ 
Receivables  & Payables  to  ’•  / 
Inventory  & Payroll.  Quickly./i 
Efficiently.  Painlessly.  / ; . 

1-800-447-5700  < 

BusinessWorks,  Winner  of  ) 

PC  World's  Best  Buy  and 


MIP  Fund  Accounting  System 


Simply  the  best  software  for  non-profit  & governmental  organizations  since  1982 
Flexible  Chart  of  Accounts  • Automatic  Offset  A.  Interfund  Balancing  • Automatic 
Cost  Allocations  • Monthly  Budgeting  & Forecasting  • Check,  P.O,  & A/R  Bill 
Printing  * Multiple  Funds  • Multiple  Overlapping  Fiscal  Yeats  * User  Defined 
Reports  • IBM  PC/XT/ AT  Compatible  • Single  User  or  Network  • User  Installable 
Modules:  General  Ledger,  Budget  Reporting,  Accounts  Payable,  Encumbrances, 
Accounts  Receivable,  Database  Interface,  Payroll,  Fixed  Assets 
1-800-647-3863 

SOS  East  Huntland  Drive,  Suite  340,  Austin,  TX  787S2 


MULTI-LINE  PC-DOS  BBS 

The  Bread  Board  Syslem  (TBBS)  Secure  reli- 
able. tull-lealured  commercial  Information 
syslem  lor  IBM  and  compatibles  Menu  editor 
allows  cuslonuation  by  nonprogrammers. 
Kermil.  X.  Y & Z-Modem  High  performance 
allows  up  to  64  simultaneous  callers  Up  to 
38.400bps  dBASE  module  available. 
eSofl.  Inc 

15200  E Girard  Avc  #2550 
Aurora.  CO  80014 
(303)  699-6565 


DATA  ENTRY 


Replace  dedicated  data  input  systems 
Front-end  mainframe  applications 


KevEntrvlll 

j LAN  or  stand-alone  environments 
j ScreenPainter  and  MenuManager 
mduded 

j Batch  Control  System  and  Reformat  utility 
j Spanish.  German,  and  French  versions 
j Outstanding  customer  support 
j Thousands  ol  users  worldw  de 
_iOS2  version 

800-533-6879 

FREE  DEMO  DISK 
AVAILABLE  TO 

/Cl  SCS  OUAL IFIE0  COMPANIES 

ihwn Comm  n« Systems. iv  . 

(305i  35I-NH5  ■ FAX  005- 322-4X51 
In  FKSCS  Europe.  Lid.  075.1.  V.55<I/FAX  U7.VT-V.765 


DATA  ENTRY  — 


HEADS-DOWN  data  entry  and 
TWO-PASS  verification. 

Fasf  and  powerful,  of  course, 
but  more  importantly, 
extremely  easy  to  use. 

Paint  the  screen  formating 
in  minutes.  On-line  help  text, 
edit  language,  batch  control. 


PC  from  $395 
Abo  for  LAN's. 
IBM  AS/400"'. 
IBM  S/36 

GQS  fflzQ 

206/776-6443 

800/356-0203 


Com pitt. r Keyes 
21929  Makah  Rd 
Woodway.  WA  98020 


DATA  ENTRY 


Why  have  over  85%  of 
the  largest  companies 
in  the  U.S.  selected  the 
RODE/PC  Data  Entry 
System? 

The  answer  will  be 
obvious  when  you 
call  for  information 

— and  a free  demon- 

j==EJ==n=r  stration  today 
9VV  9 (415)  323-81 95 

DPX  • 490  California  Avenue 
Palo  Alto  CA  94306 


Front-End  to  Host  Applications 

End-user  data  entry 
Replaces  key-to-disk  systems 
Menu-driven  edit  selection 
Easy  form  design 
International  distributors 
Toll-free  support  hotline 


ENTRY  POINT  ft 


DATALEX  800-962-8888 
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EDUCATION 


Version  1.20  now  shipping! 
Millennium  historical  perspective. 

A complete  graphic  guide  to  the  history  of  Europe  and  the  Middle 
East  from  KM)  AD  to  (he  present.  Maps  arc  scalable  and  change 
continuously  from  year  to  year.  Print  to  laser  or  dot-malm  printers. 

Export  maps  in  TIFF  or  PCX  format.  Includes  descriptive  text 
narrations  linked  to  map.  PCTP>T1 

Clockwork  Software  $8V| 

P.O.Box  14*1136.  Chicago.  IL  60614  USA  (312)281-3132 
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ONE  MAGAZINE  OBJ  VERS  THE  BIGGEST 
MARKET  OF  PC  BUYERS:  PC  MAGAZINE 


800,000 


NOVEMBER  26.  1991  PC  MAGAZINE  Eli 


m CLASSIFIED 


EDUCATION 


B.S.&MS. 

in  Computer  Science 


• ALL  COURSES  BY  CORRESPONDENCE 

• Increase  your 
earning  power 


AMERICAN 

INSTITUTE 


• Join  students  from 
leading  computer  sc^RNcis 
companies 

For  free 

•Mosl  courses  fully  intomt(0„  m 
interactive  1-800-767-AICS 


ENTERTAINMENT/GAMES 


Swimsuit  Calendars 

DON'T  SETTLE  FOR  LESS  WHEN  YOU  CAN  HAVE  THE  BEST 


Special  Holiday  Offer 
Super  VGA  800x600  PCX  Images 
Ideal  for  Windows  Wallpaper 
Makes  A Great  Gift 


FONTS 


W-& 


SIMULATION 

GPSS/PC  is  a lull-power  version  ol  GPSS.  the 
most  popular  mainframe  simulation  language 
Specifically  designed  lor  interactive  use  on  to- 
days high-speed  microprocessors,  it  is  loaded 
with  features  such  as  interactive  graphics  and 
animation  Using  GPSS/PC.  you  can  predict  the 
behavior  ol  complicated  real  world  systems 
MINUTEMAN  SOFTWARE 
PO  Box  171/B 
Slow.  MA  01775 

800-223-1430/508-897-5662  Ext.316 


ENTERTAINMENT/GAMES 


Only  $29.88,  each  additional  purchase  $24.88 

DOS  & Windows  viewers  included 
Comes  on  9 high  density  disks  . •> 

Hard  drive  not  required  L-t" 


A 


#904  Lovely  Ladies 

This  year  add  some 
spice  to  an  ordinary 
computer.  Every 
month  is  a treat. 


DOS  & Windows  viewers  included 
Comes  on  9 high  density  disks  , 
Hard  drive  not  required  I 

24  hour  / 7days  f juj 
To  order  calf 

800-354-5353 

US  and  Canada  A I 
Add  S3  for  S&H 
Add  S3  lor  Foreign 
Add  S3  for  3.5"  disks 
FL  add  6%  sales  tax 


Send  check  or  money  order  to: 
Starware  Publishing  Corp. 

P.O.  Box  4188,  Dept.  23 
Deerfield  Beach.  FL  33442 


bH 

#905  Hot  Hunks 

These  hot  hunks 
are  sure  to  inspire 
you  to  new  heights 
every  month. 
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W here  Adults  Come  To  Play! 
Odyssey  BBS 


■ l/x-u  Numlx-rs  CwrrinU  850  US  Cities 

■ CU-Slytc  (Troup  ;ind  Privale  Chat 

■ I OOOs  Of  Shareware  lYcmranis  POr  rREX  DEMO  AND  lqou.  number  call 

■ Giant  Messiine  rorimis  Q1  P_ ogo  CQCC 

■ Matchmaker  Dating  Dataliase  Ol 
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SeXXy  Software 


Adult  VGA  Software 

Visualize  the  full  potential  of  VGA  and  SVGA. 


Musi  Stale 
Age  Over  ?1 
SeXXy  Disk  #1  — An  unbelievable  visual 
erotic  encounter  — MUST  SEE" 

SeXXy  Disk  #2  — NEW!  3 frolic 
encounter  games  tor  friends  and  lovers 
guaranteed  to  shed  both  ckXhes  and  inhibitions 
SeXXy  Disk  #3  — An  anatomical  arcade 
game  with  unusual  ammunition 
SeXXy  Disk  #4  — 2 more  incredible  visual 
erotic  encounters  — impress  your  Inends 
SeXXy  Disk  #5  — Create  your  own  erotic 
fantasies  about  Inends  and  iwers 
SeXXy  Disk  #6  — NEW!  V«w  print  or 
edit  len  sizzling  pictures  including  celebrities 
$7  each,  any  3 for  $17,  or  aM  6 tor  $32. 
for  IBM  A comp#  CGA  EGA  or  VGAgraphcsreqd 


CONNOISSEUR  COLLECTION 
ALL  NEW!  In  256  Color  VGA!! 
SeXXy  Disk  #CC1  - * YOU  BE  THE  STAR  * 

The  FIRST  CUSTOMIZABLE  movie  allows  you  to  write 
the  dialog  and  the  title  Vbu  can  star  with  the  partner 
ol  your  choice  Incredible  scenes  display  with  your 
dialog  ONLY  AVAILABLE  FROM  US' 

SeXXy  Disk  #CC2  - THE  FIRST  SOUND  MOVE! 

The  lust  computer  erotic  move  with  SOUND  See  the 
incredible  256  color  VGA  graphics  while  hearing  the 
actual  dialog  OURS  EXCLUSIVELY1 

SeXXy  Disk  #CC3  - THE  BEST  MOVE! 

The  best  computer  mwe  available  Only  lor  the 
senous  collector  256  stunning  VGA  colors 

1 Movie  $29.  2 Movies  $49.  3 Movies  $65 
All  CC  Disks  Require  VGA  monitor  and 
hard  disk  — over  1 MB  of  action. 


$13.95 
$13.95 
$13.95 
$13.95  j 


Hi  res.  256  color  images 
Vol.1  Sexy  (6  disks  per  vou 
Vol.  2 Nude 
Vol.3  More  Nude 
Vol  4 Adults  Only 
Hi  re;  YQAjmmtfQn.  Just  like  the  movies’ll  I 
Vol.  5 Adult  VGA  Movlea  $13.95 
Vol.  11  Hot  Italian  Moviaa  $13.95 
Vol.  12  Long  Langth  Movies  $13.95 
Special  Order  4 volumes,  select  5th  tree' 
Choose  from  sa  5m'  DO  disks,  three  5 te~  HD  (best 
deal),  three  3<  2'  DO,  or  two  3>  ?’  HD  tor  each  vol.  AM  1 
Asks  an  M.  Vol.  12  available  in  orty  HD  disks 


Get  more  great  software  tor  less  Guaranteed  Fast 
service  Order  today  Include  $3  SAH  Must  state 
age  21  or  over  Send  check  or  MO  to 
l«  adnOID  ISknkory  CJCwatT 

MOVtSA  orders  or  See  Dept  M.  PO  Box  36 

oasog  CM  (309)462-7760  Normal,  IL  61761 
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Your  Font  Source  48 

Dress  up  your  envelopes! 
with 

Dijji-mail! 

stylish  envelope  oddressmg 
for  PC’s  & HP  Loser  Jets 

• 26  envelope  sues 

• Uses  orty  toll  Iona 
e Bud  in  donocse 

$49  95 

• shipping 

Order  Today! 
800/242-5665 

DIGI-FONTS 

528  Commons  Dr,  Golden,  CO  80401 
303/526-9435  303/526-9502  FAX 
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FOREIGN  LANGUAGES 


PC  Magazine  Classified 

is  #1  in  classified  ad 
lineage  in  IBM-Standard 
computer  publishing. 
Join  the  winning  team 
and  place  your  ad. 

Call  (212)503-5115 
or  (800)  825-4237 


SeXXcapades  — The  first  adult  game  with  TRUE  S0UN0  and  80  sizzling  256  color  VGA  scenes' 

• Sexual  preference  and  loreplav  options  • Play  with  2-8  close  friends  - Over  SMB  of  pure  action' 

* Fulfill  your  sexual  desires  with  new  experiences  • Find  out  how  your  partner  would  really  like  lo  make  love 
$79  - Special  offer:  >69  with  purchase  of  any  CC  disk  above  - OURS  EXCLUSIVELY! 
ADD  $3  S/H  • 3.5"  OR  FOREIGN  ORDERS  ADD  S2  F’ER  DISK  • IN  PA  ADO  TAX. 

VISA/MC  Orders  only  800-243-1515  Ext.  600CJ 

24  HRS.  7 DAYS  • Or  check M0  to.  SeXXy  Softw.it?  2880  Bergey  Rd  Dept  600CJ  Hatfield  PA  19440 
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yyy-R/)i£D  cd-zom 

THE  BEST  VALUE  IN  ADULT  SOFTWARE 
$500  of  VGA  movies  & images  for  only 

For  ordering  information  refer  to  the  Jem* 

"1992  Swimsuit  Calendars"  advertisment  Fuff  yy 
in  this  section  of  the  magazine.  A A 

Only  From  Starware  Publishing  Corporation  / I V U 


FINANCIAL 
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CAPTOOE 

Super  Portfolio  Manager 

• Slocks  Bonds  Mut  lixxfc  etc 

• Belore/ Aft-tax  ROUIRR  cats 

• Spec.feg  F4o/L*>taxk*s 

• Price  downloads  mvg  avg  plow 

• Bond  swaps  YTM/YTC  calcs 

• 2*  ♦ reports  graphcs  & mor* 
$99  Chk/Vtsa/MC  $4  SAH 

1-800-826-8082 

"For  Its  price,  Csptool,  from  Techserve,  is  the 
best  portfolio  manager  you  can  buy." 

PC  Computing  12/89 
TECHSERVE,  Inc.  Box  70056,  Bellevue,  WA  98007 
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To  place  your  ad  in 

PC  MAGAZ1IE  CLASSIFIED 

Call  (212)  503-5115  or  (800)  825-4237 

Copyright© 
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ESI  CLASSIFIED 


GRAPHICS 


Computer 

Images 


Use  toll-tree  800  f to  sign  up  wttti  credit 
card.  Once  verified  use  same  800  • to 
download  files. 

1-800-GO-MODEM 

Or  use  direct  dial  64  Line  BBS  at 
(503)  697-5100  8/N1 

SuperVGA  1024x768x256 

ASTRONOMY  • HUGE  ADULT  AREA 
SCENIC  • GRASP  • ANIMATOR  • 3D 
STUDIO  MOVIES  • SOUND  • GAMES 
UTILITIES  • IMAGE  CONVERTERS 

Event  Horizons  Commercial  BBS. 
thousands  of  images  and  movies. 
Must  be  21  to  download  from  adult 
areas.  Quality  Color  SuperVGA/VGA 
/EGA.  1200/  2400  bps  $10/hr., 
9600  bps  $40/hr„  800#  $6/hr. 
extra.  Also  Professional  Image 
Scanning  from  prints  or  slides  to 
disk. 

No  Modem?  Order  our  Mail  Image 
Library  with  samples  $9.  World- 
wide shipment.  Info  voice  line  503- 
697-7700.  All  credit  cards 
accepted.  Same  day  shipment. 

Event  Horizons 

311  Ave.  B.Ste.  209 
Lake  Oswego,  OR  97034 
Voice  503-697-7700,  BBS  800- 
466-6336,  or  BBS  503-697-5100 
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MAILING  PROGRAMS 


LABEL  PEELER 

. FROM  EXPRESS  LABEL 


$39.95 

ms  uoo  sHtmvo  * handling 
DISPENSES  STANDARD  1S16  x 3 M LABELS 
APPLIES  I ABELS  TO  ENVELOPES  EASILY 
CHEAT  EOH  INCLUDED  EHEE 

p a.iUnB  500  Labels 

u£ ],cAddU«“  ^ CaW  ***» 

1-800-EX-LABEL 

• 801  • 269-9859  800  395-2237 

30  DAY  MONEY  BACK  GUARANTEE 
Vim  MC  • Check  - COD  add  $4.00 

Circle  OX  on  Deader  Service  card  “ 


MAIL  ORDER  MANAGER  (M.O.M.) 

The  complete  solution  lot  Ihe  mail  order 
business  order  enlry-review.  credit  card  pro- 
cessing. UPS  manifesting,  profit  analysis,  ac- 
counting Clipper  compiled.  dBase  III  -*•  files. 
Inbound/Outbound  Editor's  Choice  find  oul 
why  more  people  buy  MOM  after  comparing. 
Single  Station  and  Network  Systems 
Dydacomp  Development  Corporation 
P.0  Box  641 
Wayne.  NJ  07470 
(201)694-0779 

The  Mail  Order  Wizard 

Complete  management  system  tor  a catalog, 
inbound  telemarketing,  or  mail  order  company 
Order  processing,  inventory  mgt.  ad  forecast- 
ing. sales/banking,  list  mgt.  modem  charge 
approval.  EDC.  UPS  manifest  w/scale  Single 
and  Multiuser  systems  lnbound\Outbound 
Editor's  Choice! 

The  Haven  Corporation 
802  Madison  St..  Dept  M491 
Evanston.  IL  60202 
800/782-8278. 708/869-3434 


MUSIC 

SONGWRIGHT  V MUSIC  PROCESSOR 

Prints  professional  sheet  music,  songs,  scores 
with  text,  chords,  dynamics.  Compose,  edit, 
record,  play,  transpose,  copy,  extract,  import, 
publish  all  in  standard  notation  Symbol 
editor/librarian  PC,  MIDI  or  SMF  entry  & 
playback  Malrix/laser  printers  $99.95  + $5 
s/h  Free  sample  output 
SONGWRIGHT  SOFTWARE 
7 Loudoun  Street,  S.E.,  Suite  5A 
Leesburg,  VA  22075 
1 (800)  877-8070  (703)  777-7232 


PREVENTIVE 

MAINTENANCE 

MAINTENANCE  & INSPECTION 

An  easy-to-use  computerized  method  to  organize, 
operate,  and  control  an  effective  preventive  main- 
tenance system  Applicable  to  any  type  ol  busi- 
ness or  industry  Full  screen  inpul  and  displays, 
plus  lunction  key  help  command  Maintains  his- 
torical data,  creates  work  orders,  and  provides 
numerous  reports.  For  into,  write  to 
PENGUIN  COMPUTER  CONSULTANTS 
P.0  Box  20485 
San  Jose.  CA  95160 

(408)  997-7703  FAX  408-927-0570 


PROGRAMMERS  TOOLS 


SPF/2  for  OS/2  and  DOS 


SPF/2  brings  a true  ISPF/PDF 
mainframe  editing  experience  and 
programming  environment  to  PC 
users  running  OS/2  or  386  DOS 
machines.  You'll  find  the  same 
familiar  environment,  command 
structure,  and  editing  capabilities  as 
on  the  mainframe.  In  OS/2,  you 
even  use  the  same  REXX  macros. 


In  addition,  you  get  instantaneous 
response  time,  increased  reliability. 
100%  system  availability,  and  no 
connect-time  charges.  Give  it  a try 
today.  Call  for  details  or  a free  demo. 

Command  Technology  Corporation 

1040  Marina  Village  Parkway 
Alameda,  CA  94501-1041 


FREE  demo  — Call  800-648-6700  — Ask  for  #219 


Classified  Advertising 
Information 

(800)  820-4237 


Did  you  know.. 

PC  Magazine  is 
exclusively  read  by 
over  800,000  business 
buyers  and  brand 
specifiers,  including 
computer  resellers 
and  consultants. 


MAILING  PROGRAMS 


Today's  PC  Mail  System 

Fast1  Accurate1  Large  volume  maileis  use  Post 
Ware  software  programs  to:  standardize  & 
correct  addresses  add  ZIP,  ZIP + 4,  CarRt  . 
presort  1/2/3  Class;  detect  duplicates;  print 
Postnet  bar  codes,  palletize  2/3  Class;  and 
quality  for  postal  discounts  CASS  certified 
Reported  throughputs  over  100.000/hr 
Postalsolt.  Inc 
4439  Mormon  Coulee  Rd 
La  Crosse.  Wl  54601-8231 
608/788-8700  (Wl)  or  800/831-6245 


MUSIC 


PC  MIDI  for  PC  Musicians 

Make  rhe  most  of  your  music  wittr  our  MIDI  interface  cards 
for  your  PC  Perfect  for  your  favorite  notation,  sequencing 
recording,  and  music  instruction  programs.  Call  the  experts 

^MusiC  Quest  1-800-876-1376 

I ZOO  Alow  Dr  #310.  PIato.  TX/SO/S  (214)881  Z408  Fax  (214)422  Z094 
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End  the  DOS  Nightmare! 
Wake  Up  lo  InComiruuiH 


Productivity  You  Only 


lAApte  • «•  and  dreewy  wttanfc.  Select  Urn  before 
after,  or  on  any  datatme,  tagger  or  smaler  then  any  me. 
•eh  or  wanout  any  artxses  Exdude  Ilea  mauwig  a 
panem  Process  er*e  drodory  trees  u eaady  as  one  Me. 

Total  File  Management 

Runs  from  me  DOS  prompt  No  menus  lo  slow  you  down 
Text  Search:  M screen  browse,  wd  kne  modes' 
acute:  run  you  own  programs  end  batch  Mss  as  if 
toey  had  ill  of  these  Be  salecton  capabilities 
Directory:  sort  by  name,  extension.  ame.  or  an:  >Jxvs 
Copy:  muta-floppy  incremental  Dedupe.  tanen  dredory 
bees  Up  to  40%  taster  to  hoppee  tun  XCOPY 
MovwRtneme:  Nes.  drs.  or  srara  bees  wthout  copying 
Delete  Bes.  d redone*  and  enera  d rectory  Has 
Instant  on-tnt  InCommand  and  QOS  reference 


Inductive  Logic 

■/CH> 
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Beautiful 

% 


L.M.P  Laser  Music  Processor 

WYSIWYU  mum  wonn*  on  «<ur  IBM  IX 1 / AT. 

tor  rfu-  I IP-1  avr)rt  II.  IIP.  Ill  nmiwnlV 

VOA / 8.1A/  MU  1A,  llrn-uU  / l Xi A .'  AT6.T  .Inpliyv 

No  turf.  mrauirr.  nr  non-  plui-mml  mint-Uon.  IOO  paigrt  |wt 
urn*.  Crour  and  (•mil  trmautvlhwina  ur».  Jun.  ami  learnt 

DC  al  Segi  Trentenlin  Mll'l  lilr*.  Sill  mnutr  suppoci,  ■ml  opnom  lor 

_ __  K * film  & IVJiJrt  rnmUnnn.  «nJ  much  nt  1 

' TEACH  Service*  (S1B)35B-21X5  . 

182  non*™  W.  Bnnhum.  S~  York  1 2416  B-l* I* 
aes  r lee-ns*  (SHiewwo  s»  ® us.  nv  • rx  tajo’ 
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Calling  about  an  ad? 
Say  you  saw  it  in 

PC  Magazine 
Classified 


v a1 
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PUBLIC  DOMAIN/ 
SHAREWARE 


S SOFTSHOPPE,  INC. 

ASP  Member 


a Selected  Programs 
a Latex!  Versions 
a As  Low  as  SI  50 


FREE  CATALOG 
IBM  PO/SHAREWARE 

POB  3678.  Arm  ArOor,  Ml  48106 


Call  800-829-BEST  (2378) 
or  313-761-7638 
Fax  313-761-7639 
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SCIENTIFIC 

EARTH  SCIENCE  SOFTWARE 

Over  160  affordable  applications  for  Ihe  PC  and 
Mac  Dazzling  color  output.  Ground  wafer 
modeling,  soil,  water  or  mineral  chemical  anal- 
ysis, contaminant  laic,  surface  gridding  & con- 
touring. geophysical  modeling,  digitizing,  frac- 
lure  analysis,  laser  log  plotting,  & much  more! 
FREE  CATALOG' 

ROCKWARE 

4251  Kipling  SI..  Sle.  595 

Wheal  Ridge.  CO  80033 

(303)  423-5645  • FAX  (303)  423  6171 

SECURITY 


SECURITY 


BIT-LOCK"  SECURITY 

Piracy  SURVIVAL  8 YEARS  proves  effectiveness 
of  powerful  multilayered  security  Rapid  decryp- 
tion algorithm  Device  transparent  to  PARAL- 
LEL or  SERIAL  port  Complimented  by  low  cost 
KEY-L0K '**  mullifealured  C0MPU-L0CK'" 
Countdown,  timeout,  data  encoding,  multi- 
product  protection,  DOS/UNIX  Access  control 
MICROCOMPUTER  APPLICATIONS 
3167  E Olero  Circle 
Littleton.  CO  80122 
(303)  770-1917 


Jb 


_ - Public 
pPsJL  (software) 
Library 


Don’t  even  bother  with  other 
shareware  vendors  - PsL  has  a 
bigger,  more  diverse,  and  more 
current  collection  than  anyone 
else...  Service  is  excellent  too. 

- Computer  Currents 
Call  fora  free  newsletter: 
800-24 24-PSL  713-524-6394 

Member  - ASP 
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MORE  BYTES  FOR  THE  $$$ 

HUNDREDS  ol  NEW  Shareware/PD  programs 
in  our  NEW  FREE  Fall  '91  catalog"!  Gel  only  Ihe 
BEST  lor  your  money  We  have  one  ol  Ihe 
largest  QUALITY  libraries  in  Ihe  country  Our 
80  * page  detailed  catalog  gives  specific  info 
on  each  program  Call  Toll  Free!  MOVISA 
BIG  BYTE  SOFTWARE 
P.0  Box  14008 
ARLINGTON.  TX  76094-1008 
1 -800-879-BYTE  (24  hrs) 

Classified 

Advertising  Information 

(800)  825-4237 


STOP  SOFIW  PIRACY 

Developers  Say. . . 

“Since  the  Hardlcxk  uses  an  algorithmic 
response  chip.  I am  assured  of  the  highest  level 
of  protection.  Also,  the  optional  programmable 
memory  means  I can  keep  custom  configura- 
tions in  Hardlock.  I can  protect  my  EXE  or  COM 
files  directly  and/or  incorporate  Glenco's  high 
level  language  interface  routines  into  my  software." 

Accountants  Say. . . 

"Since  our  software  can't  be  copied,  our 
revenue  has  steadily  increased.  The  unique  pro- 
gramming board  allows  us  to  program  the 
Hardlock  in  seconds.  This  ensures  optimum 
delivery  schedules  from  Glenco  and  a lower  in- 
ventory cost  for  us.  Hardlock’s  field  program- 
mable feature  means  a single  Hardlock  can 
protect  more  than  one  product.” 

End  Users  Say. . . 

"Hardlock  allows  me  to  backup  my  software  in- 
vestment. I just  plugged  Hardlock  into  the 
printer  card,  connected  the  printer  cable,  and 
forgot  about  it." 

irn-f—^M  270  Lexington  Drive 
Buffalo  Grove 
Illinois  60089-6930 

GLENCO  BBB.B  (708)  808-0300 


Hardlock 

Programmable,  algorithmic 
response  and  memory 
option  - all  in  one 


Call  lor  information 
on  our  disk-based  systems. 


ENGINEERING  INC.  808-0313 

SI  WING  ’"I  Si  vtMm  ifWHJS'flV  SlNi'l  wu  1-800-562-2543 
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For  a distributor  in  Europe  contact  FAST  Electronic  GmbH  49  89  539600  20  FAX  49  69  539800  4C 


RELIGION 


CHURCH  SOFTWARE 


Discover  for  yourself  why  more  churches  are  choosing  Power  Church  Plus  * 
Try  out  the  leading  membership  and  accounting  package 
Call  today  for  your  FREE  full-working  DEMO. 

FI  SOFTWARE.  6300  Variel  Avenue.  Suite  H.  Woodland  Hills.  CA  91367 

(800)  480-1800  (818)  888-1800  
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SOFTWARE  COPY  PROTECTION 

• Installs  easily  on  your  IBM-PC  software. 

• Defeals  all  disk  copy  software 

• Supports  all  Hard  & Floppy  disk  formats. 

• Requires  NO  special  devices  or  disks 

• Invisible  lo  your  end  user 

Eval  disk  protects  2 disks  $25 

Starter  kit  protects  100  disks  S99 

L-Tech  Corporation 

377  Route  17  South,  Suite  618 

Hasbrouck  Heighls,  NJ  07604 

(201)  288-1608  BBS  201  -288-8795(8/ N/1) 


UK 


N..  f i >ri 


SOFTWARE 
OR 

HARDWARE 
GUARDING 
YOUR 

$$PROFITS$$ 

Since  1986  thousands  of  companies 
worldwide  have  chesen  Az-Tech 
Software  as  partners  in  their  fight 
against  Software  Pirates  Why’ 
Because  Az-Tech  has  ottered  mem 
EVERLOCK  SOFTWARE  COPY 
PROTECTION 

EVERTRAK  SOFTWARE  SECURITY 
EVERKEY  II  "The  LOCK" 
HARDWARE  SECURITY 

These  SECURITY  SYSTEMS  offer 
REMOTE  RESET  CONTROL 
SERIALIZATION 
0ATE  & EXECUTE  LIMITS 
COMPRESSION 
ENCRYPTION 
and  much,  much  more 


These  systems  are  easy  to  use  and  most 
important  they  work1  No  others  can  pro- 
vide the  Compatibility  Flexibility  Ease  of 
Operation  and  Oegree  ot  Protection  that 
You  receive  with  Az-Tech  products 

( all  Today  for  a KRKK  Demo 

800-227-0644 

j»***«w  Az-Tech  Software.  Inc. 

Security  Product*  that  Work 
201  East  Franklin.  Suite  II 
Richmond.  MO  M085 

(816)  776-2700  • FAX  (816)  776-8398 
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STATISTICS 


Power  Designed 
to  Fit  Yonr  Weeds 

MINITAB  is  the  easy-to-use 
statistical  package  that  lets  you 
master  a broad  range  of  functions 
within  one  hour. 

• Basic  Statistics  • Hu  Res  Graphics 

• Regression  • Time  Series 

• Control  Charts  • ANOVA  and 

for  SPC  ANCOVA 

..and  more 

CALL  900-448*3855 

MINITAB  a 
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PC  Magazine  Classified 

is  #1  in  classified  ad  lineage  in  IBM-Standard  computer  publishing.  Join  the  winning  team  and  place  your  ad. 

Call  (212)  503-51 15  or  (800)  825-4237 
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TAXES 

W2/1099  SOFTWARE 

Major  companies  and  CPA's  rale  our  software 
tops!  Create  lorms  on  HP  LaserJet  or  use  any 
preprinted  lorms  Creates  IRS  ready  diskettes 
Convenient  data  entry  or  import  from  dBase. 
Lotus  or  ASCII  tile  W2  & all  1099  s Network 
Ready1  Easy  to  learn  & use  Free  Phone  Sup- 
port1 $129  00  (Network  Version  $259) 
Newport  Wave.  Inc 
15  Me  Lean 
Irvine.  CA  92720 
(800)  999-2611 

UTILITIES 

COPYWRITE 

CopyWrile 
Removes 
Copy  Protection 
No  more  diskettes, 
manuals  or 

codewheels  US  $75 

1000's  ot  products  copied 
Quaid  Software  Limited 
45  Charles  St.  E . 3rd  FI..  Dept  MM 
Toronto.  Ontario.  Canada  M^Y  1S2 
(416)961-8243  Fax  (416)  961  6448 

WINDOWS 


PRINT  YOUR  OWN  CHECKS! 


No  need  to  buy  pre-printed  checks  ever  j 
again!  With  Windows  3.0,  database,  spread 
sheet,  or  any  word  processor  application 
with  laser  printer  capabilities,  you  can  draw 
a check  on  the  screen  and  print  it  on  blank 
paper!  Your  word  processor  can  become 
your  check  writing  system!  Complete 
system  with  instructions.  Prices  from 
$495.00.  Printers  supported  are:  HPII,  I" 
IIP,  IIISI  and  IBM  4019. 


Laser  Checks,  IncV< 

3908  Hamilton  RD 
Columbus.  GA  31904 

To  order.  Call: 

Tel:  404-323-7323  / Fax:404-327-2631 

VISA  / MASTER  CAHO  Accepted  J 
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MISCELLANEOUS/ 

ACCESSORIES 


ComputerWear 
100%  " ‘ 


Breathable!  Static-Free!  Beige  with  Gray  Trim 

For  Computers.  Keyboards.  Printers  & Lasers 
All  Popular  Models  Superior  Quality.  Best  Price 

NEW!  VizIFlex-Seels 

SKINS  lor  Keyboards 


1 -(800)  826-5761 

Contemporary  ComputerWear 
1320- 36th  Ave  San  Francisco  CA  94122 
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BAR  CODING 


LABELING  SOFTWARE 


* 


i LABELS 

II  1| 

tW»M»l=«e*Tn*M1 

/ I * 


• For  Epson.  Oki,  IBM,  Dot  Matrix  and  HP  LaserJet  Printers. 

• Any  Format  Any  size.  Totally  flexible  design.  Many  formats  furnished. 

• One  Screen  Label  Design,  WYSIWYG  or  text  Context  sensitive  help. 

• 16  text  sizes — from  .1"  to  3“  (reads  at  100  ). 

• 13  Bar  codes:  2of5, 128,  UPC/EAN,  MIL-STD,  AIAG,  ZIP,  & Code  39. 

• Auto-incrementing.  Simple  operator  interface.  File  input 

• Reversals,  color,  soft  fonts.  Prints  PCX  files  for  logos,  symbols,  etc. 

• Powerful,  Versatile,  Easy,  Fast!  (drives  LaserJet  at  8ppm). 

• Scalable  fonts  any  size  to  13'  on  LaserJet  IIL 

• Label  shown  printed  with  LabelRIGHT™ — $279 
(Other  DOS  bar  code  programs  from  $129.  SCO/UNIX — $199). 


PORTABLE  READERS 

• Battery  operated  reader.  Wand  or  laser  input 

• Simple,  powerful,  64K  or  256K  memory.  Built  in  real-time  clock. 

• Bar  code  or  keyed  input  Easy  raised  rubber  keyboard. 

• Reads  Codabar,  MSI,  2of5,  UPC/EAN,  128,  Code  39. 

• Easily  programmable  prompts.  RS-232  or  keyboard  wedge  models. 

• Doubles  as  non-portable  reader  (on-line  wedge  operation). 

,,  • 64K  models,  complete  with  wand  — $799 

tffW  S.  BAR  CODE  READERS 


Tfl/ORTHINGTON 


• For  PC,  XT,  AT,  PS/2,  Mac  and  all  RS-232  Terminals 

> Attaches  as  2nd  keyboard.  No  software  changes  needed. 

> Reads  2of5,  Codabar,  UPC/EAN,  128,  MSI,  Code  39. 

' 1 or  2 input  scanners:  wand,  slot  badge,  magstripe,  or  laser. 
' Top  rated  by  independent  review! 

> Complete  with  steel  wand — $399.  ^ 

Direct  from  manufacturer 
30  day  $ back  guarantee! 

Company  P.O.'s  accepted 
2 year  warranty  on  wand  & reader 


DATA  SOLUTIONS 
417  Ingalls  Street  • Santa  Cruz,  CA  95060 


FAX  408-458-9964 
408-458-9938 


800-345-4220 


BAR  CODE  READERS 


Keyboard  Wedges  for 
IBM  PC/XT/ AT,  PS/2  models, 
All  Macintosh  models, 

IBM,  DEC,  MEMOREX/TELEX, 
and  Wang  terminals. 

Direct  from  manufacturer 
Reseller  inquiries  welcome 


BARXON  ELECTRO-OPTICS,  INC. 

2222  GALLOWS  RO.  SUITE  140 
DUNN  LORING.  VA  22027 

1-800-486-5121 


CIRCLE  596  ON  READER  SERVICE  CARO 


BAR  CODE  & MAGNETIC  STRIPE  READERS 
For  PC/XT/AT.  PS/2,  and  RS-232  Interface 

• Direct  keyboard  nlertace  no  software  change 

• Reads  UPC.  EAN,  Code  39.  11.  128. 1 25  Codabar.  MSI 

• Direct  from  manufacturer.  30  day  money  back  guarantee 

• Reader  with  plastic  wand  $280  with  steel  wand  $350 
with  Magnetic  Strip  Scanner  $230 

• Bar  Code  labeling  software  from  $50 
" Reseller  discount  available  direct  from  manufacturer 

SCANTECH  12981  Ramona  Bfvd  Unit  I Tel  <818)960  2999  1 

Irwindale  CA  91706  3797  Fax  (8181962  4819 


ONE  MAGAZINE  DELIVERS  THE  BIGGEST 
MARKET  OF  PC  BUYBIS:  PC  MAGAZINE 

800,000 
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BAR  CODING 


PC  WAND 

BAR  CODE  READERS 

MORE  FEATURES 
MORE  AFFORDABLE 


Starting  at  $279  with  wand!  • Transparent 
operation.  • No  software  required  • PC. 
XT.  AT.  Mac.  PS2.  others. 

Look  into  our  our  full  line 
of  reliable,  competitively  | ‘jt’- 

priced  readers,  keyboard  tHUjl 

and  serial  wedges,  portable 
data  collectors  multi-drop 
readers,  wands,  laser  scanners,  mag 
stripe  readers,  and  bar  code  printing 
software  • OEM  and  reseller  discounts 
We  provide  solutions  to  systems!  Custom 
application  software  for  Data  Collections 
available.  Call  for  details 


INTERNATIONAL 
TECHNOLOGIES  #16 
4 SYSTEMS  CORP.'  w 


656-K  North  Berry  St . Brea.  CA  92621 
17141 980-1880.  FAX  (7141 990-7503 
13  Welwyn  Cl . HrchmonO.  VA  23229 
(804)  741-6725 
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Get  all  the  facts.  Call 
your  PC  Magazine 
Marketplace  Account 
Representative  for  more 
information  or  to  place 
your  ad,  212-503-5115 
or  800-825-4237. 


EZBarcode  Readers 

for  PC,  PS/2.  Terminals 


DATA  CONVERSION 

QUALITY  CONVERSIONS 

• Convert  IBM.  CPI.  MAC.  DEC.  NBI.  WANG. 
LANIER.  XEROX.  VYUFC.  3000  * others 
Customi/alion  available 

• 9-Track  and  rnosl  Cartridges 

• Scanning  OCR  IMAGES 

• Databases,  Mail  lists.  Spreadsheets 

• BEST  RATES  • QUICK  TURNAROUND  • 
FREE  TEST 

1st  RUN  COMPUTER  SERVICES  INC 
1261  Broadway.  Suite  508 
New  York,  NY  10001 
(212)  779-0800  • (800)833-2207 


BOOKS/CATALOGUES/ 

PUBLICATIONS 


IEM  Specials 
PCjr  - CONVERTIBLE 


ACCESSORIES  & SERVICE 
for  BOTH  IBM  MODELS 

- MEMORY  EXPANSION 

- HARD  DRIVES 

• SERIAL  PORTS 

- PRINTER  PORTS 

- SOFTWARE 

MANY  MORE  SPECIAL  ITEMS 

FREE  CATALOG 

214  - 276  - 8072 


PO.Bo,  441782 

1 Dept.  PCM 
r Garland.  TX  75046-1782 


FAX  A BBS  214  - 276  - 8072 
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DATA  CONVERSION 
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DATA  CONVERSION 


DATA  CONVERSION 


If  you  want  the 
most  complete 
conversion 
services  in  the 
industry,  just 
call . . . 


PIVAR 

COMPUTING  SERVICES,  Inc.* 


165  Arlington  Heights  Rd  #M 
Buffalo  Grove.  IL  60089 
(708)459-6010 


TOTAL  SERVICE  CONVERSIONS 

• OUR  NAME  SAYS  IT  AIL  • 

• Quality  Service  • 

• Quickest  Turnaround  • 

• Lowesl  Prices  • 

• Free  Tesl  Conversion  • 

• WordPerfect  Training  available  • 

• 1 -800-5-CONVRT  (526  6878)  • 

TOTAL  SERVICE  CONVERSIONS.  INC 
1933  North  Monon  Slreel 

Los  Angeles.  CA  90027 

CHANGING  WORD  PROCESSORS? 

Media  transfer  lo  or  from 
IBM.  XEROX.  DEC.  WANG.  EXXON.  MACS. 
LANIER.  CPT.  CT.  MIC0M.  NBI.  WRDPLX. 
WORDSTAR.  WORDPERFECT,  MSWRD.  DW4. 
MULTIMATL.  SAMNA.  MASII.  OCA 
*******FREE  TEST  CONVERSION****** 
Conversion  Specialists 

t>3l  Mam  SI . Suite  83b 
El  Segundo.  CA  92045 
(213)  545-6551 
(800)  825-0540 


DATA  RECOVERY  SERVICES 
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H CLASSIFIED 


DISKETTE  COPY  SERVICES 


INSURANCE 


WFor  Expert  24  Hour 
Software  Duplication 
Call  800-533-4188 


♦ 100%  Satisfaction  Guaranteed 

♦ Superb  7 Step  QC  Process  with 

Digital  Diskette  Analysis 
Turnkey  Printing.  Packaging  & DATA  SERV1CES  ,NC 
Assembly  Service  Provided  jn  215-363-2400 

CIRCLE  751  ON  READER  SERVICE  CARO 


SOFTWARE 

DUPLICATION 


• One-Stop  Shopping 

• Diskettes  & Tapes 

• Document  Printing 

• Custom  Printing 

• Custom  Packaging 

• Fulfillment 

• Fast  Turnaround 


§ 


MEER 


PO  Box  6609.  Freehold.  NJ  07728 

800-222-0490 

In  NJ  908-462-7628 
FAX  908-462-5658 


CIRCLE  752  ON  READER  SERVICE  CARO 


SOFTWARE 
DUPLICATION  n 


DISKETTES 
S.2S*  OS/DO 
3. SO"  OS/DO 
nc  LUDES: 


PRICE 

SO.  46 

so.  es9 

MICH  OUALITV  DISK, 
DUPE,  LABEL,  SLEEVE, 
VERIFICATION  ANO  DC 


I 


ASK  ABOUT  OUR  SELF  SEALING! 
DISK  NAILERS  AS  LOW  OS  24«| 


1-317-575-3380 

FAX  (31 7) -575-3389 


CIRCLE  753  ON  READER  SERVICE  CARO 


Calling  about  an  ad? 
Say  you  saw  it  in 

PC  Magazine  Classified 


SOFTWARES 


Quality  Duplication 

ol  Altai 

Ancing  ♦ 

Cuilom 

labeling  A 

Packaging 

♦ Fai 

Turnaround 

Disk  & Dupe 

500 

1000 

5000 

5 75  DVPO 

55 

50 

47 

5 75  DVHD 

9S 

97 

88 

35  DS/DO 

8? 

79 

75 

35  DVHO 

I«? 

178 

165 

Fnevt  Include 

lkn.1 

[800)426-0247 

PRINCETON 
\\  DISKETTE 


JKj  MFB#K 

Iff INSURES  YOUR 
COMPUTERS 

Full  replacement  ol  hardware,  media 
purchased  software  As  low  as 
$49  yearly  Covers  lire,  thelt.  power 
surges,  other  accidents  Blanket 
coverage  no  list  of  equipment 
needed  Call  for  information  or 
immediate  coverage 

^ 1-800-848-3469 

*“*  Local  1614)2620559 
SAFEWARE.  The  Insurance  Agency  Inc 
2929  N High  Street  PO  Box  02211 
Columbus  OH  *13202 

CIRCLE  757  ON  REAOER  SERVICE  CARO 


REFILL  RE-INK 

HP  Deskjet  ™ Matrix  Ribbons 
Cart,  enough  for  Increase  life  8 to 
8 refills!  10  times  I 

PRINTERS 

DJ  Syringe  Kit $ 25.00 

DJ  Black  W/R  Ink $ 20.00 

DJ  Colors  c^Gm«vt  ..$  10.00 

Matrix  Re-Inking  Kit $ 1 1 .00 

Matrix  Black  Ink,  1 Oz..$  5.00 

Add  > 3 00  S6H  ♦ 0 25/ ea 


CIRCLE  752  ON  REAOER  SERVICE  CARO 


TOA/P/7  Cartridges 

f f w 1m  f I Remanufactured 

• Visa,  MC,  Amex 

• ALL  MAJOR  BRANDS! 

• 100%  Money  Back  Guarantee  w 

• Ask  about  our  (i()U)  Service! 

D SUPPLIES 


DUPLICATION 


Delivery  & Pickup! 


Laser  Renew ot  ct 


$44 


We  Buy  Empties' 


800-347-4221 1 


■ TONER! 


CIRCLE  754  ON  REAOER  SERVICE  CARO 


Full  packaging  services 
Duplication,  all  formats 
EVERLOCK  copy  protection 
Label  and  sleeve  printing 
48  hour  turn  around 
Fulfillment  and  drop  shipment 
Consultation  and  guidance 

y Star-Byte,  Inc. 

\ 2880  Bergey  Rd  Hattwld,  PA  19440  . 


800-243-1515 


CIRCLE  755  ON  REAOER  SERVICE  CARD 


DUPLICATION  FROM  $.59 
HIGHEST  QUALITY  MEDIA 


MSDOS  duplication  from  $ 59(5  25") 
and$  89(3  5")  Prices  go  even  lower 
as  you  continue  to  order! 

• Dupltcalion  ♦ 100%  Verification 

• Custom  Labels/Sleeves/Mailers 

• Custom  Packaging  & Assembly 

• Colored  Media  Available 

• Special  Rates  For  Demo 
Software  & Site  Licensing 

• Educational  Discounts  Available 

• 24  Hour  Turn-Around 

• Guaranteed  Products 

800-255-3142 

Diversified  Systems  Group,  Inc. 
PO  Box  1 1 1 4.  Issaquah  WA  98027 

CIRCLE  754  ON  REAOER  SERVICE  CARD 


. Prices  From 

• (.anon  l’<  A Sharp  /-Copiers  • 

• IHM  401 ‘I  4 Colors!* 

• liik|et  Printer  Refills  - S Colors! 

• MIC  R I oner  for  I aser  ( her  ks' 


CARTRIDGES 

mmciuM 

• MHK  TURN 

Send  it npfvt  art  with  warn 

MICR  Toner  & Fonts 
HP2,  3,  3Si 

ADVANTAGE  LASER  PRODUCTS,  INC. 

JJIh  i i lilui  • T.I  iIi»*n.i  AL  C.-lnl 

• 

CIRCL  E 759  ON  RE  ADER  SERVICE  CARD 


,,.$45 

1-800-239-4027 


U.S.  Cartridge  Service 

COLORS  AVAILABLE 

ONER 


for  later  printers 
and  PC  Copiers 

92  RANDOLPH  AVE. 

SO.  SAN  FRANCISCO.  CA  94080 

1-800-553-4345 


CARTRIDGES. 

RCMANUFACTUREO 

WARRANTY 

SAFE 


$29.95 


20%  MORE  TONER 
100%  GUARANTEED 
24  hr.  TURNAROUND  4 
WE  BUY  EMPTIES!!!  , 


415-589-4345 


CIRCLE  760  ON  REAOER  SERVICE  CARO 


QUALITY  TONER  CARTRIDGE 

^ REMANUFACTURING 

• 20° • More  Toner  • Darker  Print 

• Replacement  drums  now  available 

Laser  Research.  Inc. 

Charlotte.  N C %n:  l-tU)0-462-714.j 


• i00°o  Guaranteed 

• We  Buy  Empties 


*39.95 
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ONE  MAGAZINE  DBJ  VERS  THE  BIGGEST 
MARKET  OF  PC  BUYERS:  PC  MAGAZINE 

800,000 


NOVEMBER  26.  1991  PC  MAGAZINE  BT1 


EEi  BUSINESSCARD 


PC  Magazine's  RusinessC.anl  sect  inn  is  a forum 
for  innovative,  bard- to- find  and  low-cost  PC 
products  and  services.  Ads  are  listed  by  product 
category  and  include  Reader  Service  numbers  to 
allow  fast,  easy  response. 

RATES: 

1 issue-1600, 3 issues-$550,  ft  issues-ShlO. 

12  usue»-$480,  17  issues-1460, 22  is8ues-$450. 
Multiple-ad  per  issue  rales  also  available. 
Prepayment  must  aeemnpany  eaeh  insertion. 
VISA/MC  welcomed. 


AD  FORMAT: 

PC  Magazine  will  design  and  typeset  eaeli 
ItusinessCurd  ad.  Advertisers  should  furnish  type- 
written copy.  Ads  include:  I ) Headline  ( I line,  ini- 
tial eaps=30  characters  max.  all  caps=2.'i  characters 
max).  2)  Descriptive  copy  (5  lines.  225  characters 
max),  3)  Company  name  (same  specifications  us 
headline),  und  4)  Address  and  telephone  number 
(2  lines.  40  characters  per  line).  No  logos,  artwork 
or  camera-ready  ads.  Publisher  reserves  the  right 
to  edit  supplied  copy  to  meet  section  specifications. 


DEADLINES: 

PC  Magazine  is  published  22  times  a year, 
(bimonthly  except  forjuly  and  August).  The 
BusinessCurd  closing  is  approximately  two 
months  prior  to  issue  dale. 

Please  send  copy  and  payment  to:  PC  Magazine 
BunocssCard.  One  Park  Avenue.  3rd  Floor, 
New  York,  N\  10016,  ATT:  Hiehard  Worlman. 
For  more  in  formation,  call  Richard  Worlman 
at  800-825-4237  or  212-503-5175, 

FAX:  212-503-5860. 


HARDWARE/ ADD  IN  BOARDS 


VOICE  MAIL  TURNKEY  SYSTEMS 

•Stateof-the-Art  Voice  Mail/Call  Processing 
Systems  • Ready  to  GO!  •Effortlessly  process  your 
sales,  inquiries.  & messages. •Complete  Systems 
(expandable  to  16  lines)  from  $1495. ‘Complete 
Line  of  Voice  Mail  Accessories  and  Software. 

VOICE  WORLD  TECHNOLOGY 

43  Monte  Vista.  Suite  2,  Oakland.  CA  94611 
Phone:  5156556020  Fax:  510-6556038 

CIRCLE  1 ON  READER  SERVICE  CARD 


CD-ROM 


$ SAVE  UP  TO  $1650 

On  Turnkey  CD-ROM  drives  with  6 great  discs! 

• GENSTAR  2000  with  l/F  and  six  discs  $499  • 

• PHILIPS  461  with  l/F  and  six  discs  $399  • 

ALSO  handle  NEC.  SONY.  TOSHIBA.  HITACHI.  JVC. 
and  more.  Titles  for  PC.  MAC.  C5I  FREE  CATALOG. 

OMNICOMP 

Route  2.  Box  45Valley  View.  TX  76272 
Orders:80O-88CDROM«INFO/FAX:817-726-3756 

CIRCLE  2 ON  READER  SERVICE  CARD 


New  Release  “VGA  SPECTRUM” 

•Sound  Blaster*Adlib 
•Over  1,600  Gif  flles*Animation 
•Top  100  VGA/EGA  Games  •Utilities 
Dealers  Welcome 'Other  Titles  Available 
$69-Free  Shipping 

S & S Enterprises 

P.O.  Box  552.  Lemont.  IL  60439 
(800JROM-DISC  (708)257-7616 


CIRCLE  3 ON  READER  SERVICE  CARD 


COMMUNICATIONS 


• * * REMOTE  COMPUTING  * * * 

• Remotely  turn  on  your  PC.  totally  automatic 

• Turn  on  with  phone  call,  set  1 to  15  ring  counts 

• Auto  turn  off.  18s-39hrs  after  telephone  session 

• 8 outlets.  15  amps,  surge  protected.  UL  & FCC'd 

• Use  any  remote  software,  many  features  $89.95 

DCSC 

8240  N.  Mopac  #160  Austin.  TX  78759 
PH:  (512)  3436323  FAX:  (512)  343-2003 

CIRCLE  4 ON  READER  SERVICE  CARD 


KEYBOARD,  VIDEO,  MOUSE 

EXTENSION  with  EXTENDER 

SPLITTING  with  COMPANION 

SWITCHING  with  COMMANDER 

Boosts  SIGNALS  UP  to  600  FT.  Control  Up  to 

MFC's  with  one  KEYBOARD  and  MONITOR. 

CYBEX  CORPORATION 

2800H  Bob  Wallace  Ave..  Huntsville.  AL  35805 
PHONE  205534-0011  FAX  205534-0010 


CIRCLE  5 ON  READER  SERVICE  CARD 


COMPUTER  SYSTEMS 


386  Systems  at  Wholesale  Price 

386-25  ’SALE*. .$1140  38533  64k-c..$  1290 
Sys  inch  SVGA  color  mon  1024  • lmb  SVGA  card 

• lmb  ram  • 42mb  hd  • 1.2  & 1.44mb  fd  «101kb 

• 2s/lp/lg  • lyr  warranty  ...  ‘FREE  MOUSE* 

4mb  ram..Add$144  85mb  hd...Add  $120 

STARLIGHT  COMPUTERS  CO. 

2828  W.  Parker  Rd.  #202c.  Plano.  Tx  75075 
1-800-878-8198  214-5954785/Fax:596-4887 


CIRCLE  6 ON  READER  SERVICE  CARD 


486  Systems  at  Wholesale  Price 

48533  64k-c..$1999  48533  256k-c..$2120 
Sys  inch  SVGA  color  mon  1024  • lmb  SVGA  card 
•4mb  ram  • 85mb  hd  • 1.2  & 1.44mb  fd  • lOlkb 
• 2s/lp/lg  • lyr  warranty  ....  *FREE  MOUSE* 
210mb  hd  .Add  $310. ’BEST  QUALITY  & SERVICE* 

STARLIGHT  COMPUTERS  CO. 

2828  W.  Parker  Rd.  #202c  Plano.  Tx  75075 
16006758198  214-5954785/Fax:5954887 


CIRCLE  7 ON  READER  SERVICE  CARD 


**  Save  On  Computer  Systems  ** 

Mitac  notebook  386sx-16.40  mb.w/dos  4.1$1915 
•386sx  -20  ,vga.40mb.2meg.2fd.i/o  ports  $1448 
•38533/64k  cache.svga.89mb.2meg.  2fd  $2090 
Your  Best  source  for  computer  products.  Main 
Boards  made  in  U.S.A..  lyr  warranty  parts/labor 

Computer  Systems  & Maintenance 

1007  Elm  St.  Suite  A Boulder  City.  NV.  89005 
(702)  294-4453  Fax  (702)  294  2250 


CIRCLE  8 ON  READER  SERVICE  CARD 


POSTSCRIPT  CO-PROCESSOR 

MUSTANG.  For  LaserJet  II  & III.  video  port.  10X> 
Pacific  Page.  60%  >68000  based  printers.  Rash 
ROM's  offer  field  upgradable  language  updates. 
Soon!  PCL5/6,  Hl-Rez  Postscript,  and  Truelmage. 
2PC's  can  use  one  LaserJet. 

STELLAR  ASSOCIATES  INC. 

1335 A Channing  Way.  Berkeley.  CA  94702 
Tel:(510)649-4831  Fax:(510)7046845 


CIRCLE  9 ON  READER  SERVICE  CARD 


DISK  DRIVES 


I B M PS/2  HARD  DRIVES 

30MB  MOD  30,  35286  $350 

60MB  MOD  50.  50Z.  55SX.70  695 

120MB  MOD  50.  50Z.  55SX.70  795 

New  genuine  Big  Blue  Product  with  1 yr.  Warranty. 
Call  for  Model  60/80  Drives.  Terms:COD/MC/VISA 

COMPUTER  TECHNIQUES 

Merritt  Island.  FL  329533484 
Phone/Fax  (407)4536783 


CIRCLE  10  ON  READER  SERVICE  CARO 


PS/2  DISC  DRIVES 

Kit  PS/2  25.30  HD  PS/2  50Z.55SX.  & 70 
20Mb  $195  30Mb  - $245 

30Mb-  205  60Mb  575 

40MB  245  120Mb  695 

Call  for  other  PS/2  drives  and  Kits. 

jb  TECHNOLOGIES,  INC. 

5105  Maureen  Lane.  Moorpark.  CA  93021 
(805)  5296908  • FAX  (805)  529  7712 


CIRCLE  11  ON  READER  SERVICE  CARD 


MONITORS 


PC  MONITOR  REPAIR  SERVICES 

Broken  Monitors?  Call  MONITECH  tor  fast,  reliable 
depot  PC  monitor  repairs.  MONITECH  specializes  in 
all  types  of  PC  monitors-over  1.500  models  in  all 
-and  backs  them  with  a comprehensive  warranty. 
Volume  discounts  and  expedited  services  are  avail. 

MONITECH  INC. 

2 Caesar  Place.  Moonachie.  New  Jersey  07074 
1605332  9349  FAX:  201 9336301 


CIRCLE  12  ON  READER  SERVICE  CARD 


PERIPHERALS 


ANTI-LOCKUP  PRODUCT! 

The  answer  for  any  unattended  PC's  in  use  24  hrs. 
a day.  SYSOP's  VOICE  MAIL.  etc.  Checks  CPU 
every  30  seconds,  reboots  upon  no  signal. 

Includes  board,  software  & cables,  (board  does  not 
use  PC  slot)  Quick  INSTALLATION.  $159  VISA/MC 

STREETWISE  SYSTEMS 

1600  S.  Dixie  Hwy.,  Boca  Raton.  FL  33432 
1805654  0910 

CIRCLE  13  ON  READER  SERVICE  CARD 


POWER  SUPPLIES 


COMPUTER  POWER  PROTECTION 

The  lowest  prices  on  the  best  computer  power  pro- 
tection systems:  AMERICAN  POWER  CONVERSION 
UPS  and  surge  protectors,  BEST  and  EXIDE  UPS. 
PANAMAX  •lifetime'  surge  protectors  & others. 
VISA/MC.  C.O.D.  GOV'T  P.O.s.  welcomed 

POWER  PROS 

105  Cromwell  Ct.  Raleigh.  NC  27614 
8057886070 


CIRCLE  14  ON  READER  SERVICE  CARD 


PRINTERS 


PANASONIC  RENEWED 

KX-P1123  24-Pin.  192cps.  53LQ.  7 Fonts  ....$189 
KX-P1124I  24-Pin,  300cps.  100LQ.  11  Fonts  $259 
KX-P1624  24-Pin,  Wide  Car.  192cps.  63LQ...S339 
KX-P4420  Laser.  8ppm,  22  Fonts.  300dpi...  $749 
KX-P4450I  Laser,  llppm.  28  Fonts.  300dpi..$995 

ELECTRIFIED  DISCOUNTERS 

1066  Sherman  Ave..  Hamden.  CT  06514 
805678-8585.  203287-1976.  FAX  2032486680 
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TARE  DRIVE  SUBSYSTEMS 


Stop  Waiting  For  Tape  Backups 

Start  your  backup,  turn  on  the  "STRIP"  & go  home. 
The  "STRIP"  turns  off  your  computer.  A 9 position 
turnoff  timer  is  the  secret.  Ask  for  the  FREE  "Kit", 
it  lets  your  computer  turn  Itself  off!  8 outlets,  15 
amps.  UL/FCC  $89.95. 

DCSC 

8240  N.  Mopac  #160  Austin,  TX  78759 
PH:  (512)  343-6323  FAX:  (512)  3482003 

MULTI-USER  ACCOUNTING 

Accounts  Receivable  "Order  Entry* Point  of  Sale 
•Inventory  Control* Purchase  Order*Bill  of  Mate 
rials* Accounts  Payable* Payroll  ‘General  Ledger 
•Client  Write  Up*Smgle-User/Multi  User/  Network 
Versions* Dealers  Welcome*Demo  Available 

Account  Pro  Inc. 

P.O.  Box  B.  Old  Bethpage,  New  fork  11804 
(800)/SEE-A-PR0 

Job  Cost  Accounting  Software 

CMAS  Plus  Is  an  integrated  job  costing,  job  billing 
and  payroll  accounting  system  designed  specifical- 
ly for  mechanical,  plumbing  and  HVAC  contractors. 
Service  modules  streamline  billing  and  dispatch. 
Runs  on  DOS.  Novell.  UNIX. 

DATA-BASICS,  INC. 

11000  Cedar  Road  * Cleveland.  OH  44106 
(216)  721  3400 

CIRCLE  ICON  READER  SERVICE  CARD 
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SOFTWARE/ACCOUNTING 

DATA  BASE 

KWIC  Ledger  - G/L  Bookkeeping 

A full-featured  G/L  bookkeeping  system.  Tracks 
revenues  & expenses  with  full  reporting.  Easy-to- 
use,  menu-driven  design.  VAT/GST-ready.  Multi- 
company.  Bank  Rec.  DOS  $49.95.  Networks 
$89.95.  Dealer  inquiries  welcomed. 

KWIC  SOFTWARE 

VISA/MC  Orders  Only  1800361-3142 
1510428-4650 

SOFTWARE  CONTRACTS 

Worried  about  contracts  or  handling  rights  in  soft 
ware?  The  two  volume  looseleaf  Software  Legal 
Book  text  and  forms  can  help  from  employee 
agreements  through  VAR  distribution.  By  software 
lawyer  Paul  S.  Hoffman.  $180. 

Shafer  Books,  Inc. 

P.O.  Box  40.  Crotorvon-Hudson.  NY  10520 
Tel:  (914)  2718919.  Fax  (914)  271  5193 

dBASE  file  access  from  C/C++ 

Build  a multi-user.  85k.  dBASE  compatible  applica- 
tion using  pulldown  menus,  popup  windows,  and 
data  entry.  Then  port  your  application  to  UNIX. 
Microsoft  Windows  or  OS/2  without  changing  any 
code.  $295  with  source.  FREE  DEMO. 

Sequlter  Software  Inc. 

Box  5659.  Stn.  L.  Edmonton.  Ab..  Can.  T6E5V1 
Call  (403)  4480313  Fax  (403)  4480315 

CIRCLE  17  ON  READER  SERVICE  CARD 
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DESKTOP  PUBLISHING 

ACCOUNTING  SOLUTIONS 

Complete  Accounting  G/L.  A/R.  A/P,  l/C.  Payroll 
SU/$149  MU/$299.  Other  systems  i/C,  BOM. 
Order  entry.  Call  for  Prices.  Working  Demos  $35. 
All  systems  use  Btrieve(c).  Source  Code*4GL  Lang 
available.  Dealers  wanted 

Computer  Accounting  Solutions 

1 -(800)358-4222  or  (714)335-1205 
Redlands  California 

Restaurant  Management  Software 

An  Efficient  Feature  Packed  Pointof-Sale  For  Bars. 
Clubs.  Fine  Dining  & Fast  Food  User  Friendly.  Fast 
Order  Entry.  Security  Daily/Historical  Reports. 
Inventory  Control  Single/Multiuser.  30  Day  No 
Risk.  From  $395 

QSR  Technologies 

275  900  Slater  St.  Ottawa.  Ontario.  K1P-5H9 
Tel:  613-232-0465  Fax:  6182383754 

Some  INPUT  for  your  OUTPUT 

DTP  for  Windows  ‘Legacy  Word  Processor.  Layout 
and  Graphics  $284  • Micrografx  Designer-Graphic 
Design,  to  a Science  $496  ‘Niscan/GSGrayscale 
Hand  Scanner  w/lmage-in  $254.  For  systems,  see 
us  in  "Classifieds". 

Compu-Graphics 

50OA  Amelia  Ave..  Portsmouth.  VA  23707 
1-8004583877 

CIRCLE  IB  ON  READER  SERVICE  CARD 
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CAD/CAM 

EDUCATION 

USA-TAX/1040  - $19.95 

Tax  return  program  for  PC's.  5th  year.  LASER  and 
dot-matrix  graphic  1040.  Over  20  Forms,  all  IRS 
approved  as  printed.  Does  all  computations.  FAST 
and  EASY.  $2  S/H.  Texas  addr  7.25%  sales  tax. 
10-day  moneyback  guarantee. 

Bammel  Software 

P.O.  Box  382194.  Duncanville,  TX  75138 
24hrs  800-324-8518  VISA/MC 

GREAT  NEWS  AUTOCAD  USERS 

Save  time  & money  using  KIS  Scaling  w/AutoCAD. 
Makes  detail  work  easy.  Controls  text  & dim  sizes 
* combine  & create  diff.  scale  dwgs  inside  a dwg. 
Tutorial  + AutoSizing  + Autosave.  Intro  only  $149 
Orders  8008384547. 

KIS  SOFTWARE,  INC. 

PO  BOX  663.  Pearisburg.  VA  24134 
Order  KIS  Scaling  today  8008384547 

AUTHORING  SYSTEM 

Develop  educational  programs,  limited  only  by  your 
imagination.  Include  animation,  graphics,  sound, 
variable  tracking,  multiple  branching,  and  more. 
Create  standalone  EXE's.  Easy  to  use.  No  royal- 
ties. For  IBM/Compatibles. 

RIDGEWOOD  SOFTWARE 

P.O.  Box  409.  Glenview.  IL  60025 
(800)  2484724 
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BUSINESS 

COMMUNICATIONS 

Throw  Away  Your  Old  Checks! 

BlankCheck  prints  fully  encoded  checks  on  your 
U2/2D/3/3D/3si.  Handles  300  checking 
accounts.  Easily  integrated  with  your  accounting 
system.  Complete  kit  including  software.  MICR 
toner,  and  forms  only  $799.  Demo  $45. 

SouthData,  Inc. 

PO  Box  1703,  Mt.  Airy.  NC  27030 
8008287227 

The  World's  Easiest  To  Use  LAN 

• Allows  sharing  of  hard  drives  and  printers 

• Easy  and  inexpensive  to  expand  network 

• 100%  NOVELL  compatible  hardware 

• $149  for  software  w/unlimited  user  license 

• Full  30Day  Money  Back  Guarantee 

MAX  LAN™ 

165  San  Gabriel  Dr..  Sunnyvale.  CA  94086 
Tel:  (408)  7382581  FAX:  (408)  7201102 

GEOGRAPHY  CURRICULUM  Software 

MapView  exciting  new  s/w  tool  lets  you  create 
contour  maps  with  lakes/rivers,  then  view  8D 
images  of  your  map!  Do  profiles  with  2 clicks  of 
mouse!  Independent  learning  unit  with  many  drills. 
MAC/PC  $89.  FREE  demo  disk. 

ID  Marketing 

P.O.  Box  9.  Station  P,  Toronto.  Ontario 
CANADA  M5S  2S6  (416)  531  1599 
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COMPUTER  LANGUAGES 

ENGINEERING 

Increase  your  client  potential! 

The  Client  Database'14  allows  you  to  quickly  and 
easily  manage  your  client  information  and  increase 
profits.  Includes  searching  and  sorting,  mailing 
labels,  customable  capabilities  and  much  more. 
Only  $99.95.  30-day  Money-Back  Guarantee  Call: 

CUSTOM  COMPUTING  SOLUTIONS 

1122  Millwood  Court  Orleans.  Ontario  K1C3G1 
(613)  830  3846 

FORTRAN  LANGUAGE  SYSTEMS 

Editor's  Choice  & Tech  Excellence  Winner 
Developing  on  a PC  or  porting  code  from  a main- 
frame. we  have  the  compilers. 

Starting  at  $99.  Call  8005484778 

LAHEY  COMPUTER  SYSTEMS 

BOX  6091  Incline  Village.  NV  89450 
Tel!  702831  2500  Fax:  702  831-8123 

N.E.C.  Calculations  Made  Easy 

Lazycode  is  for  elect,  apprentices  to  engineers 
Solve  Transformer  fault  currents.  Commercial 
Residential  services,  panel  board  loads  & more! 
Complete  report  wnting  for  all  calculations. 
Window  driven  and  user  friendly.  $179.50 

Computer  Systems  & Maintenance 

1007  Elm  St.  Suite  A Boulder  City.  NV.  89005 
(702)  2944453  Fax  (702)  2942250 
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ENTERTAINMENT/GAMES 


ADULT  VGA  SOFTWARE 

Stop  Paying  High  Prices  for  Adult  Software!  We 
offer  the  Best  in  Adult  VGA  Software  at  Lowest 
Prices.  Visa  & MasterCard  Accepted.  Movies. 
Games.  Pictures:  200+  Disks  in  Stock! 

(You  must  be  21  or  older  to  order.) 

CLEARLIGHT  SOFTWARE 

P.O.  Box  1411,  Milwaukee.  Wl  53201 
(414)  962-2616 
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Go,  NEMESIS,  Go! 

Go-  a Zen  game.  So  appealing,  it  has  endured 
4.000  years.  So  useful,  governments  study  it. 
NEMESIS  Go  Junior  entices  novices  of  any  age. 
NEMESIS  Go  Master  Deluxe  satiates  the  addicted. 
Chaos  Manor  Users  Choice  Award  (Byte  - 1990) 

TOYOGO,  Inc. 

PO  Box  25460-M.  Honolulu,  HI  96825-0460 
(800)869-6469  (808)396-5526  fax:  396-4126 
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FINANCIAL 


Retire  A.S.A.P 

Retirement?  A little  planning  can  make  a big  differ- 
ence. Retire  ASAP  helps  you  make  your  own  com- 
plete retirement  plan.  Find  out  how  much  you  need 
to  save  and  much  more!  Interesting  & easy-to-use. 
Invstmt  guide  incl.  $99 

Calypso  Software  Corporation 

P.O.  Box  3367.  Redmond.  WA  98073-3367 
(800)  225-8246 
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FREE  STOCK  DATA 

Download  HISTORICAL  stock  data  for  free!!  Call  our 
BBS.  Also  available  is  a weekly  update  disk  that 
contains  the  daily  HIGH.  LOW.  CLOSE  and  VOLUME 
for  approx  6000  stocks  $4/week.  Write  or  call  for 
more  info. 

FARPOINT 

3412  Milwaukee  #477.  Northbrook.  IL  60062 
Modem  users  (312)  274-6128  8-N-l  12/2400 
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FLOW  CHART 


Windows  flowcharter  $129 

RFFlow  2.0  is  a professional  drawing  tool  for 
flowcharts  and  org  charts.  Requires  Microsoft 
Windows  3.0.  100  shapes  auto  adjust  in  size. 
Diagonal  lines  and  curves.  Auto  line  routing  and  re- 
routing. Call  for  free  trial  disk. 

RFF  Electronics 

1053  Banyan  Court.  Loveland.  CO  80538 
Phone:  303663-5767  Fax:  3036694889 
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Hand  Your  Business  Card... 

To  800.000  of  the  most  qualified  buyers  in  the  PC 
market.  These  brand-specifiers  are  looking  to  buy 
while  reading  the  industry’s  #1  publication.  There 
is  no  more  cost-effective  or  efficient  way  for  you  to 
build  sales. 

BusinessCard 

Call  Richard  Wortman  today. 
16006254237 
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GRAPHICS 


ATTENTION  GRAPHIC  DESIGNERS 

Breathtaking  Full  Color  Cards  From  Your  Graphic 
Files.  Sharp  3000  dpi  Postscript.  Super  Fast 
Service.  Money  Back  Guarantee! 

500  2x34/2  Business  Cards  $49.95  + Post. 

500  34/2x5  Post  Cards  $89.95  + Post. 

COLORCARD  EXPRESS 

P.O.  Box  1228  Blackwood.  N.J.  08012 
Tel  800-7 7 24830/24  Hr  Modem  609-227-5095 
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Rix  Image  Service  Bureau 

Image  scanning:  slide,  photo,  hardcopy:  image  con- 
version: file,  video  tape.  XAP  Shot;  optimized  256 
color/targa.  highest  quality,  guaranteed,  person- 
al/commercial(call)  services. 

RIX  Softworks,  Inc.  — East 

3053  S.  Church  St.  Burlington.  NC  27215 
1-800-235-3754  Fax  919-584-3725 
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Great  Slides  and  Great  Service 

Finally.. ..MILLION  dollar  slides  at  prices  you  can 
afford.  Our  Economy  Service  is  only  $4.  We  sup- 
port most  PC  and  Macintosh  applications.  Color 
prints,  overheads  and  scanning  service  available. 
Call  for  free  brochure. 

GALAXY  GRAPHICS,  INC. 

Office:  703602-1111  FAX:  703-2634111 
24  Hour  Modem  Service:  7036430329 
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FRACTAL  REALISM  FOR  CAD  & DTP 

"Fractal  Grafics"  lets  you  design  dazzling  images 
and  realistic  models  with  your  mouse,  or  use  the 
200+  examples.  Supports  .DXF  and  .PCX  files. 
Here  to  Super  VGA.  On-line  help  & 160  pp  Guide- 
book teach  Chaos  and  fractals.Only  $79. FREE  Info. 

Cedar  Software 

1st  Route.  Box  5140,  Morrisville,  VT  05661 
(802)  888-5275 
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PEN  PLOTTER  EMULATOR 

FPLOT  turns  your  printer  into  an  HP  pen  plotter. 
Fast  hkes.  no  jagged  lines.  Vary  line  width,  color. 
Screen  preview  • zoom.  pan.  Works  with  CAD. 
graphics  programs.  Supports  most  printers.  NEW 
v3.  $119+$3  S&H.  VISA/MC/Chk/MO. 

FPLOT  Corporation 

2446  Steinway  St..  Suite  605 
Astoria.  NY  11103  • 718-545-3505 
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HEALTH 


Top-Rated  Nutrition  Programs! 

Analyze  diets,  recipes,  menus.  Over  50  easy  to 
use  functions.  2400  to  10.000  foods.  Tens  of 
1000’s  satisified  users.  Affordable. 

FREE  Demo  Disk! 

ESHA  Research 

POB  13028.  Salem.  OR  97309 
503-585-6242  fax:503-585-5543 
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Is  your  health  important  to  you? 

The  Life  Fitness  System  shows  what  you  are  miss- 
ing for  a balanced  diet.  Analyzes  & logs  nutritious 
meals.  Shows  calories  burned  thru  exercise  & 
more!  For  everyone  trying  to  stay  healthy!  Perfect 
Xmas  gift!  Just  29.95  + 4.95  S/H 

NUTRI-SOFT  INC. 

P.O.  Box  756  Princeton  Jet..  N.J.  08550 
Tel:  1 800635-2246  Ext.  262 
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Nutrition/Medical  Diagnosis 

The  Leader  in  Nutrition  & Exercise  Software! 
Analyzes  Recipes,  Diets;  AutoCreates  Menus. 
Allergy.  Drug.  & Differential  Diagnosis.  Veterinary 
Diagnosis  & Animal  Nutrition.  Over  100.000  sold. 
IBM  & MAC.  Call  for  free  demo. 

N-Squared  Computing 

3040  Commercial  Street  SE.  Suite  240 
Salem.  OR  97302  (503)  364-9118 
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INVENTORY 


dFELLER  Inventory 

Business  inventory  programs  written  in  modifiable 
dBASE  source  code.  dFELLER  Inventory  $150. 
dFELLER  PLUS  $200  with  History  and  Purchase 
Orders  (Good  for  Stockrooms)  Requires  dBASE  III 
PLUS,  or  dBASE  IV. 

Feller  Associates 

550  CR  PPA.  Route  3 Ishpeming.  Ml  49849 
9064866024 
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INVENTORY  MANAGEMENT 

Stock-Master  4.0,  com.  grade  system,  has  Stock 
Status  Rptg.  PO  Write  & Track.  Trend  Analysis.  QC 
Rptg.  Trans  Hist  Detail  Analysis.  Multi  Loc  support. 
BOM,  Matl  Req  Planning,  Serial/Lot  No  Track. 
Quote/Ord/lnv  Prep. 

Applied  Micro  Business  Systems,  Inc. 

177F  Riverside  Ave..  Newport  Beach.  CA  92663 
714-759-0582 
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MAPPING 


County/Custom  Maps  + Software 

Zoom  in/out:  Search  for  streets/intersections. 
Create  overlays/icons.  Control  info  displayed. 
Plenty  of  other  features.  County/Custom  maps 
Available.  Most  counties  - $195  - Return  in  30  days 
if  not  satisfied  for  full  refund. 

POLESTAR 

1716  Tipton  Drive  Crofton.  MD  21114 
3012613529 
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MARKETING  POWER 

Is  yours  when  you  place  your  message  in  this 
space.  Reach  800.000  buyers  of  all  kinds  of  PC 
products.  Give  your  business  card  PC  Magazine 
Marketplace  Power. 

BusinessCard 

Call  Richard  Wortman  today. 
1600-8254237 
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2.  Please  Indicate  your  cempaoy  or 
organization's  primary  business 

activity.  (Check  one  only) 

01 . □ Manufacturer  of  Computer 

Equipment.  Computers.  Software 

02.  □ Manufacturer-Aerospace 

03.  □ Manufacturer-Other 

04.  □ Systems  House 

05.  □ Computer  Consultant 

06.  □ Computer  Retailer/VAR/VAD 

Distributor 

07.  □ Communications 

08.  □ Flnanca/BanWng/lnsuranca/ 

Real  Estate/Accounting 

09.  □ Education 

10  □ Government— Federal 

11.  □ Government— Non-Federal 

12.  □ Research  and  Development 

13.  □ Data  Processing/Computer 

Service 

14.  □ Health/Medical/Legal  Service 

15.  □ Engineering/Architecture 


16  □ Agriculture/Construction/Mining/ 
(mransportation/Utttties 
170  Non-Computer 
Retailer/Distributor 
18.  □ Other  Business  or  Service 
99.  □ Other 

3.  Please  Indicate  your  primary 


(Check  one  only) 

01.  □ DP/MIS 

02.  U Systems,  Programming 

03.  □ Communications 

04.  □ Engineering 

05.  □ Res  /Dev  /Scientif 


09.  □ Operations 

10.  □ Production 

1 1 . U Educabon/Traming 
12  □ Marketing/Sales 
13.  u Medical/Legal 


6.  For  bow  many  IBM  PCs  and 
compatibles  do  you  specify  brands 

OI  CTWorSae  03.  □ 26-99 
02.  □ 11-25  04.  □ 100  or  more 

6.  Are  there  any  PCs  In  your  office? 

(Check  aH  that  apply.) 

01 . □ Linked  to  mainframe 

02.  □ Linked  to  mini 

03.  □ Networked  together 


currently  installed  al  your  location: 

(Chock  al  that  apply ) 

01  □ IBM  or  Compatible  PCs 

02  □ IBM  or  Compatible  Mainframes 

03. D  IBM  or  Compatible  Minis 

04.  □ Macintosh 


01. □ N 
02  L)  In  4 to  6 months 

03. Dln7to12  months 

04.  □ No  definite  plans 

Please  print. 


PC  11/26-6 

. 

entire  company: 

01  G25orless 

02::  26-99  04.  □ 500-999 

03.  □ 100-499  06.  □ 1000  or  more 


Title 

Phone  ( 

) 

Oty 

Signature 

Date 
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MEDICAL 


Medical  / Dental  Systems 

Fifteen  years  of  practice  management  systems 
with  paper  and  electronic  claims.  Superbill,  patient 
ledgers,  practice  analysis,  financial  histories, 
appointments,  diagnostic  data  base  and  more. 
FREE  information.  619-365-9718. 


PRACTICE  BILLING 

MD  VersaForm,  flexible,  ledger  based  design, 
billing  package.  Programmable;  customizable 
reports,  files.  & screens;  includes  database  mgmt 
system  & full  source.  LAN  support.  $995  single 
user.  Free  literature  & demo.  Dlrs.  wanted. 

Applied  Software  Technology 

591  W.  Hamilton  Ave.,  Ste.  201.  Dept.  99 
Campbell.  CA  95008  (800)678-1111  Ext.  99 


PREVENTIVE  MAINTENANCE 


FLEET/EQUIP  MAINTENANCE 

A preventative  maintenance  & report  system  for 
vehicles/equip  that  need  periodic  service.  Some 
features:  Scheduled  service  reports.  Service  histo-  I 
ry.  Full  operating  cost  reports.  User  defined  codes. 
Cost  per  mile/hour  reports. 

Ram  Systems,  Inc. 

224  Causeway  Blvd.,  La  Crosse.  Wl  54603 
(608)  782-8130  FAX:  (608)784-5115 


BASIC  PROGRAMMING  TOOLS 

Crescent  offers  many  tools  for  QuickBASIC.  PCS, 
and  Visual  Basic,  all  with  tutorials  and  full  source. 
Assembly  routines,  graphics,  screen  design  w/data  I 
entry.  BASIC  TSR's.  and  much  more.  No  royalties. 
Call  or  write  for  our  catalog. 

Crescent  Software 

32  Seventy  Acres.  W.  Redding.  CT  06896 
Orders:  800-35-BASIC.  Tech:  20543*5300 


PROJECT  MANAGEMENT 


TIME  Machine 

Top  line  Project  Management  software 

• Multiple  calendars  & duration  units 

• Resource  & cost  management 

• Integrated  report  & graphics  generators 

• Prlmavera  Import/Export  utilities 


REAL  ESTATE 


The  Landlord®  & The  Landmaster® 

Property  management  software  purchased  by  more  | 
than  5,000  owners  and  property  managers  since 
1980.  Handles  residential  and  commercial  tenant 
accounting;  prints  checks  and  statements.  G/L 
and  A/P  included.  From  $595  to  $2200. 

The  Landlord  Software  Center 

427  East  Patrick  Street,  Dept.  E 
Frederick.  MD  21701  (301)  695-1544 


PROPERTY  MANAGEMENT 

Since  1978  over  7.500  users  of  our  software  have 
found  it  comprehensive,  flexible  & easy  to  use.  We 
offer  systems  to  manage:  Commercial/ 
Residential/Condominium/Homeowners/Assoc./M  I 
ini-Storage  Facilities.  For  info.  & prices  call: 

REALTY  AUTOMATION 

11365  East  Shore  Drive.  Hayden  Lake.  ID  83835 
(208)  772-3259 


Bible  Study  Software 

For  10  years  we  have  remained  the  leading  Bible 
study  software  company.  Think  of  us  as  a Bible 
bookstore  with  an  integrated  family  of  software 
products  for  your  Bible  study  needs!  Call  for  a 
FREE  catalog! 

Bible  Research  Systems 

2013  Wells  Branch  Pkwy.  #304  Austin.  TX  78728 
1-8004231228  1-512-251-7541 


SCIENTIFIC 


SCIENTIFIC  ACCELERATOR 

25  MegaFLOP  Floating  Point  Array  Processor  with 
256K+  static  memory.  Easily  programmed  by  call- 
ing 598  routines  from  your  C.  FORTRAN,  or  Pascal 
PC  programs.  512x512  FFT  1.18  secs.  Single  slot 
board  with  software:  $2,495.00. 

EIGHTEEN  EIGHT  LABORATORIES 

1247  Tamarisk.  Boulder  City.  NV  89005 
Tel:  80088*1119.  Fax:  702-294-2611 


PROGRAMMERS  TOOLS 


QB/PDS/VIsual  Basic  Tools 

We  offer  the  best  assortment  of  addon  products. 
Our  specialty  is  easy-touse  assembler  routines  to 
make  your  programs  smaller  & faster.  TSR's.  com- 
munications and  productivity  tools  to  save  you 
time.  No  royalties. 

MIcroHelp,  Inc. 

4636  Huntndge  Drive.  Roswell.  GA  30075-2012 
(800)922-3383  (404)594-1185 


1031  Tax  Free  Exchanges 

Follow  the  easy  step  by  step  directions,  make  just 
7 entries,  and  the  program  will  make  all  3 basic 
calculations,  create  a computer  file,  and  print  a 
worksheet  (Laser  or  Dot  Matrix).  IBM  compatibles 
5 1/4'.  Just  $29.95  Visa/MC  ok. 

Value-Added  Tax  Systems 

505  E.  1st  St.  Suite  H Tustin.  CA  92680 
1-(800)67*1031  Fax  (714)  832-6248 


Scientific  SW  - FREE  CATALOG 

A great  selection  of  scientific  software  products  for  j 
plotting,  non-linear  curve  fitting,  chemical  equilibri- 
um calculations,  simulation,  statistics,  differential 
equations,  symbolic  algebra,  and  more. 

MIcroMath  Scientific  Software 

Box  21550.  Salt  Lake  City.  UT  841210550 
1-800-942-6284  FAX  (801)9430299 


STATISTICS 


Is  Your  Disassembler  ACCURATE? 

•DISnDATa  4.5  accurately  separates  instructions 
from  data  via  powerful  scientific  flow-analysis! 

• Fully-labeled  output  MASM  5.x+  compatible. 

• Now  with  new.  easy-tnuse  user-interface! 
PC-DISnDATa  4.5  - Tracks  Down  Data  - $165+s/h 

PRO/AM  SOFTWARE 

220  Cardigan  Road.  Centerville.  OH  45459 
(513)4354480  (VISA/MC  Accepted) 


PROPERTY  MANAGEMENT 

Rental-Ease.  State  of  the  art  software  for  manag- 
ing income  properties  of  all  types.  Fast  and  easy 
to  use.  Tracks  tenants,  income  and  expense,  main-  | 
tenance  and  repairs.  GL.  $695  complete.  Free 
brochure,  demo  $10. 

STRATEGIC  OFFICE  SYSTEMS 

688  N.  500  W.  #61.  Mt.  Pleasant.  UT  84647 
800-942-6784  or  801462-2130 


Statistical  Advisor  Speaks  English! 

Statistical  Navigator  Professional lets  you  de- 
scribe your  research  goal  in  plain  english.  guides 
you  to  the  appropriate  statistical  analysis.  Natural 
language  interface,  detailed  report,  extensive 
hypertext  help.  & pulldown  menus. 

The  Idea  Works,  Inc. 

607  Jackson  St..  Columbia.  MO  65203 
800-537-4866/314-875-5827/Fax  314-875-5812 


Attention  Visual  Basic™ Users! 

ButtonTool  Creates  ‘VISUAL’  Buttons.  EditTool 
Creates  formatted  input  Helds.  Save  time  and  give 
your  applications  that  professional  30  look  and 
feel.  Loads  into  the  tool-palette.  $49.95  Each  plus 
$4.00  s&h  Visa/MC  checks  COD. 

OUTRIDER  SYSTEMS,  INC. 

3701  Kirby  Drive,  Suite  1196.  Houston.  TX  77098  | 
713521-0486  FAX  7135230386 


Property  Management 

Software  for  managing  residential,  commercial, 
condos,  etc.  Basic  version  for  owner/manager 
$495.  Deluxe  for  professional  managers-  $1,195. 
Network-$2.395.  Includes  check  writing,  recurring 
expenses.  G/L.  management  reporting. 

YARDI  SYSTEMS,  INC. 

819  Reddick  Street.  Santa  Barbara.  CA  93103 
(805)  96*3666 


NCSS  5.x  Series  - $125 

‘Best  value  & easiest  to  learn /use"  PC  Week 
Menus/Spreadsheet.  Means,  etc.  Regression, 
t-tests.  ANOVA.  Factor,  cluster  & discriminant. 
Cross  tabs.  Nonparametncs.  Histograms.  Plots. 
Reads  ASCIIAotus.  Many  extra  modules. 

NCSS 

329  North  1000  East.  Kays vi lie.  UT  84037 
Phone:  801  54*0445  FAX:  801  54*3907 
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SURVEYS 


The  Survey  System 

Analyzes  market  research,  public  opinion,  cus- 
tomer satisfaction  and  employee  attitude  surveys. 
Easy  to  learn  and  use.  Produces  presentation  qual- 
ity tables  and  graphics.  Statistics,  verbatim. 
Interviewing  and  network  options. 

Creative  Research  Systems 

15  Lone  Oak  Ctr.  - Dept.  P.  Petaluma.  CA  94952 
Ph.(707)765-1001  Fa*  (707)765-1068 

~CW*£  70  ON  READER  SERVICE  CABO 


UTILITIES 


WINDOWS 


Chart  Champion-PC  WEEK  6/24/91 

QuickGraph  Plus  - Sideways  Printing  of  Graphs  on 
Multiple  Pages.  57  Types  of  2D.  3D  graphs-Bubble, 
Time-Series.  Tiled.  Hot-Link  & Batch.  DDE.  Runtime 
for  Slide  shows.  DOS  and  Windows  3.0  versions. 

Only  $149.95. 

Sumak  Enterprises  Inc, 

39  Dawson  Dr.,  Sudbury.  MA  01776 
Phone:  800-732  7003  Fax:  508-443-5895 

CinCtE  78  ON  READER  SERVICE  CARD / 


DISKETTE  COPY  SERVICES 


i 

529 

mm 


DUPLICATE  DISKS  FASTI 

DiskDupe  copies  2 to  6 times  faster  than  DOS! 
Reads  master  once,  makes  unlimited  copies. 
Stores  images  on  hard  disk.  Pull-down  menus. 
Automatically  formats.  5'.  3’,  high-density.  Only 
$79.  Money  Back  Guarantee! 

MICRO  SYSTEM  DESIGNS,  INC. 

4962  El  Camino.  Suite  204.  Los  Altos.  CA  94022 
(415)  964-2844  Fax:  (415)  964-4529 

CIRCLE  92  ON  READER  SERVICE  CARD 


SERVICES 


PTRSET  1.0  Printer  Controller 

DOS  level.  Use  words  you  define  to  control  your 
printer.  Group  codes  into  one  word.  Includes  many 
Epson.  HP.  & Okidata  codes  for  easy  setup. 
Special  Introductory  price.. .$29.95  (plus  s/h).  For 
info,  or  check/MO  orders  call:  (708)  9604136. 

Empyrean 

2728  Jackson  Drive.  Woodridge.  IL.  60517 
Visa/MC  ORDERS  ONLY!  800-243-1515  ex-850 
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Pinpoint  PC  Bottlenecks 

• Personal  Measure  shows  how  apps  spend  time. 

• Upgrade  or  replace  PCs  based  on  hard  facts. 

• Identify  network  trouble  spots. 

• Resolve  app  problems  using  our  services. 

• $125  + S&H  (5.25'  or  3.5')  MC/VISA 

SPIRIT  OF  PERFORMANCE,  INC. 

73  Westcott  Road.  Harvard.  MA  01451 
tel.  508/456-3889.  telex  6503571400 

CIRCLE  77  ON  READER  SERVICE  CARO 


GRAPHICS  SCANNING  SERVICE 

Any  LOGO/ART  CONVERTED  to  graphics  image! 

Send  camera  ready  art  or  clear  crisp  copy.  Choose 
WordPerfect.  TIFF  or  PCX  format  & DS/DD  disk 
size  (5.25or3.5).  WP5.1  Letterhead/Envelope 
Macro  & S/H  INCLUDED!  Send  $25.00  per  imefce: 

SCANIT 

5405  Alton  Parkway.  Suite  5A441 
Irvine.  CA  92714  714/5590821 

CIRCLE  83  ON  READER  SERVICE  CARD  * 


* 


STRETCH  your  floppy  disks! 

Format  your  floppies  with  MAXI  Disk  and  get  more 
space:  420k  on  a 360k  disk.  800k  on  a 720. 
1.4meg  on  a 1.2, 1.6  meg  on  a 1.44  and  more. 
Requires  DOS  3.20  or  later.  Only  $19.95(US)  or 
$22.95  (CDN)  ♦ $2  P&H.  Check/MO /VISA. 


Heme  Data  Systems  LTD. 

Box  250.  Tiverton,  ON  CANADA  NOG  2T0 
voice  or  FAX  (519)  366-2732 


REMOVE  HARDWARE  LOCKS 

Protect  your  investment!  Maintain  Productivity! 
Software  utility  that  allows  for  the  removal  of  hard- 
ware locks.  Available  for  most  CAD/CAM  & PCB  sw 
programs.  Easy  - Simple  • Guaranteed  Programs 
start  at  $99.00  Call  or  Fax  for  info. 

SafeSoft  Systems  Inc. 

202-1100  Concordia  Ave..  WPG.  Mb.  CANADA 
R2K  4B8  (204)6694639  Fax (204)668- 3 566 


DISK  INDEX  utility  for  IBM 

Maintains  a master  index  of  all  your  disks  + files. 
Easy  to  use.  saves  time  in  finding  files.  Sort  files 
64k +.  Requires  DOS  3.  Limited  time  offer  $20  + 
$3  S&H  (NYS  add  tax).  Specify  3.5  or  5.25  disk. 

The  ALTERNATIVE 

RD  1 Box  248.  Mt.Upton.  NY  13809 
(607)  8956417 


What’s  Windows  3.0  Missing  777 

WinPrint  - easy  way  to  print  ASCII  files  to  any  print- 
er. Print  1 or  many  files.  Pick  files,  press  PRINT. 
Flexible  formatting:  headers,  margins,  fonts,  orien- 
tation. File  viewer.  Also  uses  Windows  3.1 
Drag&Drop!  $79+s&h.  $10  Demo. 

Non-Causal  Systems,  Inc 

4691  N.  University  Drive.  Suite  384 
Coral  Springs,  a 33067  l-(800)  221-9423 

CIRCLE  7S  ON  READER  SERVICE  CARD 


Signature  Scanning  Service 

Let  your  LaserJet  or  compatible  printer  sign  your 
form  letters  with  your  digitized  signature. 
Professional!  Fast!  Inexpensive!  Guaranteed!  Only 
$60  each  or  less.  Free  samples  available.  Inquires 
about  digitized  letterhead. 

Orbit  Enterprises,  Inc. 

PO  Box  2875  Glen  Ellyn,  IL  60138 
(800)  767-6724  - (708)  46&3405 

CIRCLE  84  ON  READER  SERVICE  CARD 


MISCELLANEOUS/ACCESSORIES 


SUPPLIES 


NEW  BBS  ONUNE...NOW! 

Do  you  have  anything  that  you  would  like  to  buy  or 
sell?  Then  get  "Online'  to  the  easiest  to  use  BBS 
devoted  100%  to  classified  advertising.  Free  to 
browse.  No  monthly  service  charges,  signup  fees, 
etc.  Free  auto  dial-in  software. 

Online  Electronic  Classifieds 

PO  Box  988.  Plattsburgh.  NY  12901 
Modem  518-562-9452  (N.8.1) 

CIRCLE  79  ON  READER  SERVICE  CARD 


LASER  PRINTER  CARTRIDGES 

Finally,  a Japanese  company  brings  laser  expertize 
to  cartridge  remanufacturing.  Quality  parts  and  a 
superior  process  insure  the  highest  reliability  and 
performance  in  America.  EP-5  solutions  at  budget 
prices. 

SANZEN  SUPER  Technologies 

3912  TRUST  WAY.  HAYWARD.  CA  94545 
800-394-7260  FAX  510-785-1425 

CIRCLE  86  ON  READER  SERVICE  C 


DATA  CONVERSION  TRAINING/TUTORIALS 


Data  Conversion  Specialists 

Thousands  of  disk/tape  conversions,  rapid  disk/ 
tape  dup.  text/graphic  scanning,  key  entry.  CD 
ROM  dev.,  database  mgt.  document  production  for 
Interleaf  & other  publishing  systems,  bar  code  con- 
version. & programming.  Free  tests  & quotations. 

MEDIA  CONVERSION  CORP. 

800  Roosevelt  Rd..  D-106.  Glen  Ellyn.  IL  60137 
(708)8584566  FAX  (708)  469-1277 

CIRCLE  80  ON  READER  SERVICE  CARO J 


INTRO  TO  PERSONAL  COMPUTERS 

• A Tutorial  Program  for  Novices  & Professionals. 

• Includes  Text.  Windows.  Graphics.  & much  more. 

• Runs  on  a PC  with  Hard  Disk  & 5 1/4'  Diskette. 
Only  $89  + $4  s&h.  VISA.  M/C  or  Send  Check  to: 


TECH-LORE  CORPORATION 

8086  S.  Yale  Ave..  Suite  102.  Tulsa.  OK  74136 


CnCLEMON 


Add  Voice  to  Your  Spreadsheet 

Proofreading  / data  verification  made  easy  with 
this  Lotus  1-2-3  add-in.  Requires  no  additional 
hardware.  Options  for  playback  including  pause, 
direction,  speed.  6 languages,  headset  output. 
1-2-3  v 2.xx.  Only  20K  RAM!  $149. 

Temalr  Software  Corporation 

One  Richmond  Square.  Providence.  Rl  02906 
(800)  9336980 

MULTIPLY— 

Your  sales  by  handing  your  business  card  to  over 
800.000  buyers  at  one  time  in  the  place  where 
they  seek  to  buy — tell  them  about  your  product  in 
PC  Magazine  Marketplace  BusinessCard. 

BusInessCard 

Call  Richard  Wortman  today. 
1-8006254237 

CONSULTANTS/TECHNICIANS 

Work  for  yourself!  No  investment  needed!  Sale  and 
service  leads  provided.  All  hardware  and  operating 
systems!  Any  certifications  are  a plus  but  not  nec- 
essary! All  areas  needed!  We  provide  complete  kit 
with  approval  of  a 

UCOMPUTE  NATIONAL  SERVICE 

39  West  74th  St.  Suite  IB.  NY.  NY  10023 
800-7885818 

CIRCLE  75  ON  READER  SERVICE  CARD 

CIRCLE  81  ON  READER  SERVICE  CARD 

CIRCLE  87  ON  READER  SERVICE  CARD  '/> 
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"People  are  responding  very  positively 
to  being  able  to  see  our  product. 

We're  a small  company,  and 
PC  Magazine's  PREMIER  is  giving 
us  the  ability  to  run  a four-color  ad 
for  a very  reasonable  price.  That 
visual  recognition  is  really  improving 
our  sales!” 

Lisa  Salmi 
Jewel!  Technologies 


Only  PC  Magazine  offers  8(X).(XX>+ 
qualified  PC  business  buyers  every 
issue.  PREMIER  gives  you  the 
power  of  full-color  advertising  in  two 
crisp,  attractive  ad  sizes.  When  you're 
ready  to  advertise  to  the  largest  group 
of  PC  buyers  in  the  industry,  you're 
ready  for  PC  Magazine  PREMIER 


It  s here ... 


PREMIER 


1 -800-825.4237 


PREMIER  gave  us  700  responses 
wk-  il  after  the  first  ad!” 


PC! 

MAGAZINES 
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Coming  Up 

■ DRIVE  ARRAYS 

A hard  disk  failure  costs  you  time  and  money.  Drive  arrays  are 
designed  to  make  backup  automatic  and  repairs  a snap.  PC 
Magazine’s  first  feature  on  drive  arrays  will  define  the  tech- 
nology (known  as  RAID — Redundant  Arrays  of  Inexpensive 
Drives)  and  help  you  decide  whether  you  need  the  fault 
tolerance  and  data  backup  these  devices  claim  to  provide.  We 
examine  internal  and  external  arrays  from  ALR,  Ciprico, 
Compaq,  CORE  International,  Dell,  Northgate,  and  Tangent. 

■ NONPROGRAMMABLE  DATABASES 

Are  you  still  using  your  spreadsheet  as  a database?  Most  PC 
users  need  to  do  database  work,  but  not  everyone  needs  the 
relational  power  of  a Paradox  or  dBASE  IV.  PC  Magazine 
Labs  examines  the  features  of  ten  low-cost  nonprogrammable 
databases,  including  the  latest  versions  of  Q&A  and  PC-File. 

■ LOW-COST  CAD 

Many  designers  and  engineers  need  more  precision  drawing 
tools  than  they  can  find  in  an  illustration  package,  but  they 
don ’t  want  to  spend  a fortune.  If  you  have  many  engineers,  you 
may  need  an  inexpensive  way  of  supporting  your  pricey  Au- 
toCAD workstation.  Powerful  yet  low-cost  2-D  CAD  soft- 
ware is  the  perfect  alternative.  PC  Labs  puts  1 1 2-D  CAD 
packages  through  their  paces,  including  DesignCAD  2D  and 
FastCAD. 

■ FIVE  ORG-CHART  PROGRAMS 


Even  though  organization  charts  are  a necessary  communica- 
tions tool,  creating  one  is  an  elaborate  and  painstaking  chore — 
unless  you  have  the  right  tool.  We  test  five  programs  and  un- 
fortunately find  only  two  that  we  can  recommend. 


■ WOULD  YOU  RECOMMEND  THIS  PC 
TO  A FRIEND? 

Home  PCs  are  a unique  breed.  The  selling  point  is  not  power, 
but  ease  of  use.  And  if  it’s  not  bundled  with  software  already 
installed  on  the  machine,  the  typical  new  user  may  not  get  past 
the  C:\>  prompt.  In  this  review,  we  tell  you  whether  any  of  the 
machines  that  are  designed  for  the  home  user  are  worth  recom- 
mending. ■ 
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Automap  Inc.  603 

Disney  Software  603 

Merit  Software  603 

Mindsun  603 

Software  Creations  603 

COMPUTERS 

701  ProSpeed  486SX;C 

NEC  Technologies 

44 

449  486SX/20 

St.  Croix  Computers  66 

HARDWARE 

707  Graphics  Ultra,  with 

ATI  Technolegies 

52 

512K  VRAM 

Inc. 

450  Fahrenheit  1280, 
with  51 2K  VRAM 

Orchid  Technology 

52 

442  Visionary 

Rapid  Technology 
Corp. 

66 

443  DATA-bat8 

Storage  Solutions 
Inc. 

62 

436  FD-505 

TEAC  Amenca  Inc. 

61 

448  Trans 

Trans  Digital  Corp. 

66 

440  Design  Master  VGA 

Vermont 

Microsystems 

64 

PRINTERS 

434  ActionLaser  II 

Epson  America 

61 

430  HP  LaserJet  IIP  Plus  Hewlett-Packard 
Co. 

61 

READ  ONLY 

417  TheLawot 

Little.  Brown  and 

71 

Electronic 

Commerce 

Co. 

418  SAMS  10  Minute 

MacMillan 

71 

Guides 

Computer 

Publishing 

419  Microsctt  MS-DOS 

Microsoft  Press 

71 

Programmer’s 

Reference 


SOFTWARE 


431 

OmniPage 

Caere  Corp. 

62 

Professional, 

Version  2.0 

702 

Select  Demos 

Computer  Library 

56 
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Genus 

62 
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439 
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64 

704 
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58 

Version  1 .0 

703 
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Microsoft  Corp. 

38 

700 

Microsoft  Publisher 

Microsoft  Corp. 

38 

444 

Microsoft  Works  for 

Microsoft  Corp. 

37 

Windows 

705 
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Novell  Inc. 

35 

432 

Express  Presenter 

Power  Up  Software 

62 

Corp. 

445 

ProKey  tor 

RoseSoft  Inc. 

56 

Windows,  Version 

1.0 

447 

WindowBase, 

Software  Products 

46 

Version  1.0 
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438 

MicroPhone  II, 

Software  Ventures 

64 

Version  2.0 

Corp. 

437 

Stacker.  Version  2. 

0 Stac  Electronics 

61 

441 

ViruSafe,  Version 

XtreeCo. 

66 

4.5 

446 

TagWrite  for 

Zander Corp. 

58 

Windows 

TOOLKITS 

695  C-scape  386 

Liant  Software 

75 

Interface  Corp. 

Management 
System,  Version  3,2 


PRODUCTIVITY 

DEPARTMENT  PROGRAM  NAME  DESCRIPTION  PAGE 

Lab  Notes  Does  Your  PC— or  How  You  Use  It— Cause  Health  Problems?  491 

Utilities  The  First  DOS  5.0  Utility:  UMBFILES  Frees  Up  Extra  RAM.  497 

Environments  Exploring  Waveform  Audio:  Generating  Sine  Waves  in  Software.  505 

Power  Programming  Strategies  for  Optimizing  Assembly  Language  Programs.  51 1 

Windows  Make  Excel  start  without  the  default  Sheetl . 51 5 

Windows  Setting  up  Program  Manager  icons  using  the  File  Manager.  51 5 

Databases  Use  the  DELAY()  UDF  to  get  a program  delay  you  can  count  on  51 7 

Spreadsheets  A 1 -2-3  macro  that  provides  automated  pnnting  in  Allways.  521 

Spreadsheets  Running  the  QCASE  macro  from  a Quattro  Pro  macro  library  521 

The  Working  Word  A Word  for  Windows  macro  makes  it  easy  to  print  two-sided  documents.  525 

The  Working  Word  A five-line  macro  that  pops  up  the  time  in  Winword . 525 

User-to-User  Store  and  retrieve  DOS  commands  with  four  simple  batch  files.  527 

Languages  How  to  use  TPWin’s  wvsprintf  function.  529 

Tutor  Make  files  larger  than  360K  fit  on  360K  floppy  disks.  531 

Tutor  Put  upper  memory  to  work  using  a 386  memory  manager  531 

Tutor  Two  ways  to  turn  NumLock  off  from  your  AUTOEXEC.BAT.  531 

Connectivity  It's  important  to  know  what  your  CONFIG.SYS  file  is  doing.  535 

Connectivity  Implementing  the  RS-232  standard.  535 

Connectivity  Using  large  drives  under  NetWare.  535 

Connectivity  Using  the  RPRINTER  utility.  535 
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Announcing 


Select  Demos 

The  Easy,  Hands-On  Way  To  Identify  Evaluate  And 
Compare  Software  Products 


$50.00 


Now  you  can  identify,  evaluate  and 
compare  over  1.000  software  programs, 
quickly  and  easily.  Just  use  SELECT 
DEMOS.  It  features  over  1,000  MS- 
DOS*  and  Windows*  based  software 
demonstrations  and  working  models, 
plus  7 complete  programs. 

SELECT  DEMOS  lets  you  “shop-at- 
your-computer"  for  the  best  software 
available.  You  get  complete  product 
demonstrations.  Full  technical  specifi- 
cations. And  hands-on  experience  to 
help  you  make  the  smartest  buying 
decision  possible. 

With  SELECT  DEMOS  you'll  know 
before  you  buy.  You'll  know  if  the  pro- 
gram really  meets  your  needs.  If  it’s 
within  your  budget.  If  the  interface  is 
easy  to  work  with. 

SELECT  DEMOS  eliminates  the  risk  of 
missing  important  software  products 
because  you'll  get  a full  range  of  avail- 
able software  programs  for  different 
applications. 

And  SELECT  DEMOS  saves  you  hours, 
even  days.  SELECT  DEMOS  does  all 
the  legwork  for  you.  You  are  presented 
with  the  most  complete,  most  current 
demos,  all  on  one  convenient  disc. 
SELECT  DEMOS  Lets  You  Put  Softwore  To  the 
Test  And  Show  Your  Results  To  Others 
SELECT  DEMOS'  powerful  search 
software  helps  you  identify  the  pro- 
grams that  might  meet  your  needs. 
Then  copy  the  demos  to  floppy  disks  to 
compare  and  evaluate. 

Once  you’ve  decided  on  the  programs 
you  like  best,  you  can  show  them  to 
management,  or  to  the  people  who  will 
use  the  programs.  It's  a great  way  to 
support  your  purchasing  decisions. 

Save  $50.00  If  You  Act  Now 
Order  now  and  save  $50.00  off  the 
regular  price.  Just  $99  for  over 
1,000  software  demonstrations  on 
Select  Demos.  But  only  if  you  call 
or  write  now.  Hurry! 


LIBRARY 


1 Park  Avenue,  New  York,  NY  10016 

< 1991  Zifl  Communications  Company  All  rights  reserved 


New  From  The  Publishers  Of  PC  Magazine,  PC/Computing 
and  PC  WfeeL.SELECT  DEMOS  Gives  You  Demos  Of 
Over  1,000  Top  Software  Products  On  One  CD-ROM — 
Plus  7 Complete  Programs  Included  FREE! 



VALUABLE  SOFTWARE  PRODUCTS 


In  addition  to  over  1,000  demos,  you'll  also 
receive  complete  versions  of  these  products— 
as  a special  free  bonus! 

<>GeoWorks  EnsemblE" 

Winner  of  four  Software  Publishers  Association  1990  Excel- 
lence Awards,  including  Best  Personal  Productivity  and  Best 
Consumer  programs;  1990  Most  Valuable  Product  by 
PC/Computing;  and  1990  Product  of  the  Hear  by  InfoWorld, 
this  high  performance,  multitasking  graphical  environment 
comes  complete  with  seven  state-of-the-art  applications: 
word  processing/desktop  publishing,  file  management,  com- 
munications. drawing,  scheduling,  personal  information 
management  and  Solitaire.  Advanced  imaging  and  printing 
technology  permits  multicolumn  formatting,  24-bit  color  and 
font  scaling  with  true  WYSIWYG  output  on  a wide  variety  of 
dot  matrix,  ink  jet  or  laser  printers.  Ensemble  multitasks  on 
any  PC.  from  an  XT  to  a 386.  laptop  or  desktop  computer. 
MSD0S  5.0  compatible.  List  Price  $199.95. 

CheckFree * —An  electronic  bill-payment  program  that  allows 
you  to  simply  and  safely  pay  bills  without  using  a pen.  check- 
book. envelopes  or  stamps.  Transactions  are  automatically 
recorded  and  documented  on  your  bank  statement.  Permits 
tracking  of  bills  by  multiple  budget  categories  and  split  trans- 
actions. List  Price:  $29.95 

Smartcom  EZ— A complete  communications  program  from 
Hayes  Microcomputer  Products  featuring  storage  of  parame- 
ters for  multiple  services.  Xmodem  file  transfers.  TTY/VT102 
emulation  and  keyboard  macros.  List  Price  $49. 

Plus  lour  leading  1990  personal  tax  programs— Andrew 
Tobias'  TaxCut"  (MECA  Software).  MactnTax * For  Windows 
(Softview).  TurboTax"  Personal  (ChipSoft),  and  1040"  (G&G 
Software).  Combined  List  Price:  $579. 

Total  price  If  purchased  separately:  $857.90.  But  it's  all 
yours  tree  from  Select  Demos! 


Over  1,000  software  product 
demonstrations  at  your  finger- 
tips. Easy-to-do  searches  locate 
the  programs  you  want  to  try  by 
name,  vendor,  type  of  product, 
price  irr  other  descriptive  infor- 
mation. 

The  world's  leading  software  publishers 
have  included  demos  of  their  products  in 
SELECT  DEMOS.  You'll  be  able  to  try  over 
1.000  software  demos,  all  the  applications 
you  want  most,  from  over  600  leading 
software  publishers.  Here  are  just  a few 
samples... 

Word  Processing:  Ami  Pro'“; 

Microsoft*  Word:  Professional  Write®  Plus: 
Word  Perfect  * : J ust  Wri  te '" . 

Spreadsheet:  CA  Compete! : 

Microsoft  * Excel:  Lotus®  1-2-3®  Release  3.1: 
Quattro*  Pro:  SuperCalc  5®;  Lotus® 
Symphony®. 

Presentation  Graphics:  Applause  II"*; 
Lotus*  Freelance®  PLUS:  Hollywood"1: 
Presentation  Team'-;  Microsoft* 

PowerPoint:  Storyboard'"  Live!:  Aldus 
Persuasion®. 

Desktop  Publishing:  The  New  Print  Shop®; 
Aldus  PageMaker®:  Ventura  Publisher®. 


Lotus*  Agenda®:  Current:  SIDEKICK*. 
Database:  dBASE  IV*.  DataEase®: 
DataPerfect*:  FoxPro’":  PARADOX*. 

GUI  Environment:  GeoWorks  Ensemble™; 
TOOLBOOK*;  Microsoft*  Windows'"  3.0. 
Drawing:  Artline*:  CorelDRAW!; 

GEM*  Draw  Plus'";  PC  Paintbrush  IV 
Plus™. 

Network:  LANtastic;  Saber  Menu  System: 
VINES*/386. 

Communications:  CO/Session; 
DynaComm*;  Smartcom  Exec™: 
BeyondMail'”;  cc:Mail. 

CAD:  AUTOSKETCH®:  Generic  CADD. 
Accounting:  ACCPAC*;  DacEasy™...and 
much,  much  more! 


ORDER  NOW  AND  SAVE  $50.00  ON  SELECT  DEMOS  AND  GET  7 COMPLETE  PROGRAMS — FREE. 

1-800-848-1472 15 

OUTSIDE  U.S.  CALL  (212)  503-4400 

Co^c^ef  LXxary  and  Select  Demos  are  trademarks  of  Ziff  Communications  Company  Other  trademarks  mentioned  are  trademarks  ot  the*  respective  companies 
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Products  for  the  Leisure  Side  of  Personal  Computing 


Can’t  Get  There  from  Here? 
Automap  Shows  You  the 
Road  Less  Traveled 


TRAVEL 

by  Jonathan  Matzkin 


If  you’ve  ever  been  hopelessly 
lost  in  the  middle  of  a long  car 
trip,  you  know  the  meaning  of 
frustration.  The  situation  only 
gets  worse  as  you  find  a gas 
station,  buy  a road  map  from  a 
surly  attendant,  and  try  to  make 
some  sense  of  the  spaghetti-like 
lines  and  mysterious  symbols 
that  are  supposed  to  help  you 
figure  out  where  you  are  going. 
Let’s  not  even  talk  about  refold- 
ing the  map. 

Automap  ($99.95),  from 
Automap  Inc.,  is  an  attempt  to 
prevent  such  travails  by  calcu- 
lating, displaying,  and  printing 
clear,  concise  instructions  that 
will  take  you  smoothly  from  here 
to  there.  The  software’s  exten- 
sive database  of  map,  road,  and 
location  information  requires 
about  4MB  of  hard  disk  space, 
and  it  works  with  a wide  variety 
of  monochrome  and  color  graph- 


ics adapters,  making  it  a suitable 
application  for  today’s  laptops. 

Automap  is  somewhat  simi- 
lar to  Klynas  Engineering’s 
Streets  On  A Disk  ($225)  in  its 
routing  function,  but  it  doesn’t 
offer  Streets'  other  main 
functions.  Streets  can  be  used  to 
overlay  maps  with  details  of 
infrastructure  such  as  pipelines, 
phone  lines,  or  sales  territories, 
and  it  also  displays  mailing  list 
information  by  street  address. 
Separate  Streets  map  modules 
are  available  at  $ 100  to  $225  for 
each  U.S.  county;  a U.S.  high- 
way map  costs  $200.  Klynas 
Engineering  promotes  Streets  as 
a business  tool. 

Automap , on  the  other  hand, 
comes  with  a built-in  map  of  the 
entire  country  and  is  designed  to 
generate  directions  for  travelers. 
Automap' s database  does  include 
quite  a bit  of  other  geographi- 
cally oriented  information, 
though.  For  example,  the  loca- 
tions of  national  parks,  monu- 


ments, and  recreation  areas  can 
be  overlaid  onto  the  map. 

After  you  go  through  Auto- 
map's simple  initial  configura- 
tion process,  the  program  dis- 
plays a map  of  the  48  contiguous 
United  States.  A number  of  major 
cities  are  labeled,  and  each  state 
has  a small  icon  that  you  can 
click  on  to  get  a summary  of 
geographical  information  and 
other  data  of  interest  to  motor- 
ists. 

The  simplest  way  to  calcu- 
late a route  is  by  pulling  down 
the  Screen  menu  from  the  menu 
bar  at  the  top  of  the  map  screen 
and  then  selecting  the  Journey 
menu  choice.  Automap  prompts 
you  to  fill  in  a simple  template 
with  your  starting  point,  destina- 
tion, and  up  to  four  intermediate 
destinations.  The  software’s 
database  offers  a wide  selection 
of  towns — some  of  them  quite 
small — including  Wilmington, 
Vermont,  and  Croton-on- 
Hudson,  New  York,  my  home- 
town. 

Once  you’ve  told  Automap 
your  starting  and  ending  points, 
the  program  asks  you  whether 
you  want  the  quickest  route,  the 
shortest  route,  any  alternate 
routes,  or  all  three.  For  each 
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After  computing  a route, 
Automap  displays  a table  of 
concise  directions  (below) 
that  breaks  your  trip  down 
into  a series  of  legs. 


Automap' s main  map  (shown  above)  displays 
48  states.  The  program  can  overlay  useful  data 
such  as  the  locations  of  national  parks. 
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■ TRAVEL 
Automap  lets  you 
beat  the  traffic. 

■ HOBBIES 
Gardenview: 
Plant  your  own 
garden  without 
getting  your 
hands  dirty. 

■ PUZZLES 
With  Electric 
Jigsaw  and 
Mickey's  Jigsaw 
Puzzle,  you'll 
never  have  to 
worry  about 
losing  puzzle 
pieces. 

Picture  Puzzle: 
Make  your  own 
puzzles  from 
PCX  files. 


calculated  route,  Automap  con- 
structs a table  of  instructions  that 
tells  you  which  roads  to  take, 
how  long  to  travel  on  each  road, 
and  the  approximate  time  that 
each  leg  of  the  journey  should 
take.  The  table  also  specifies 
intermediate  points  that  each  leg 
will  take  you  through,  and  tells 
you  which  direction  you  are  trav- 
eling in  during  each  segment  of 
your  trip. 

Selecting  Map  from  the 
Screen  pull-down  menu  redis- 
plays the  main  map,  and  a blink- 
ing line  traces  your  calculated 
route.  You  can  use  the  map’s 
zoom  feature  to  get  a closer  look 
at  your  travel  plans;  for  short 
trips.  Automap  automatically 
displays  a zoomed  portion  of  the 
map.  Both  the  tables  of  direc- 
tions and  the  route  maps  can  be 
printed.  The  map  expands  to 
include  trips  to  major  Canadian 

CONTINUES 
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cities  and  Alaska,  but  Mexico 
and  its  roads  are  not  supported. 

You  can  graphically  specify 
starting  and  destination  points 
by  clicking  on  the  main  map 
with  the  mouse.  At  EGA  resolu- 
tion, this  proved  difficult  unless 
the  zoom  feature  was  used  to 
enlarge  the  targets  for  the  mouse 
cursor. 

More  unsettling  than  that 


minor  shortcoming  was  the  inef- 
ficiency of  some  of  Automap' s 
routes.  Automap  calculated  a 
route  with  an  estimated  elapsed 
time  of  over  one  hour  to  go  from 
Croton-on-Hudson  to  Ossining, 
New  York  (an  adjacent  town);  in 
reality,  this  trip  takes  about  five 
minutes.  Automap's  proposed 
“shortest"  route  would  take  a 
motorist  on  a circuitous  route 
that  begins  by  sending  the  hap- 
less driver  in  the  opposite  direc- 
tion from  the  intended  destina- 
tion. A number  of  other,  rela- 
tively short  trips  were  similarly 
inefficient  in  their  routes. 


Other  trips  were  surprisingly 
well  laid  out.  In  plotting  a trip 
from  Milford,  Connecticut  to 
Smithtown,  Long  Island  (New 
York),  the  program  wisely  took 
the  availability  of  a local  ferry 
into  account.  Automap  Inc. 
explains  that  the  program  has 
trouble  connecting  small  towns 
to  the  interstate  highway  system 
if  there  isn’t  at  least  a county 
road  going  through  the  vicinity. 
Longer  trips  were  more  effi- 
ciently planned.  A trip  from  New 
York  City  to  Seattle,  via  Chi- 
cago, proved  to  be  efficiently 
planned  and  described. 


Automap's  interface  and 
graphics  are  both  first  rate,  as  is 
the  thorough,  lucidly  written 
documentation.  Automap  is  most 
of  the  way  there,  but  the  pro- 
grammers must  come  up  with  a 
way  to  deal  with  the  tangle  of 
local  roads  that  link  America’s 
small  towns. 

List  Price:  Automap,  $99.95. 
Requires:  51 2K  RAM.  4MB 
hard  disk  space,  graphics 
adapter,  DOS  2.2  or  later. 
Automap  Inc.,  9831  South  51st 
St..  Bldg.  C-113,  Phoenix,  AZ 
85044;  602-893-2400. 
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How  Does  Your  Garden 
Grow?  With  Silver  Bells 
And  Mouse  Button  Clicks 


HOBBIES 

by  Don  Trivette 


Unless  you  have  the  green  thumb 
of  Mary  Quite  Contrary,  you  may 
not  know  how  your  garden  will 
look  until  it  bursts  forth  in  bloom. 
To  the  rescue  comes  Garden- 
view,  a CAD  program  from 
Mindsun  for  serious  gardeners 
and  landscapers. 

With  your  mouse,  you  plant  a 
garden  by  selecting  plants  from 
a database  of  450  of  the  most 
common  flowers,  shrubs,  and 
trees.  The  list  includes  roses, 
bellflowers,  bearded  iris,  dill, 
yucca,  and  dogwood.  For  each 
plant  the  database  includes  the 
common  name,  the  scientific 
name,  the  USDA  zone  number, 
and  growing  information  such 
as  height,  spread,  propensity  to 
reproduce  naturally,  moisture 
requirements,  sunlight,  and  half 
a dozen  other  factors.  Paving 
and  ground-cover  materials  like 
brick,  sand,  soil,  grass,  and  wa- 
ter are  included  in  the  database. 

Once  you’ve  completed  a 
garden  plan,  Gardenview  can 
construct  perspectives  of  how 
the  garden  will  look  on  any  date. 
In  winter  the  plot  will  be  mostly 
brown,  but  as  April  approaches 
plants  sprout  from  the  ground 
and  color  begins  to  show.  By 
June  my  garden  was  in  full 
bloom.  By  setting  date  limits  (say 
March  1 to  November  1 ) and  an 
interval  value  (2  weeks),  you 
can  watch  the  computer  cycle 
your  garden  through  an  entire 


growing  season.  You  can  even 
cycle  through  years  to  see  how 
self-seeding  plants  will  repro- 
duce and  whether  the  sedum  will 
shade  out  the  phlox. 

Should  you  forget  the  name 
of  a plant,  clicking  on  it  brings 
forth  an  identifier.  You  can  also 
ask  for  a plant  key  to  be  dis- 
played below  the  perspective, 
and  there  are  ways  to  save  and 
print  onscreen  gardens. 

Gardenview  nearly  suffers 
from  too  many  options.  You  can 
specify  your  exact  location  (ele- 
vation, coordinates,  and  magni- 
fication) when  viewing  the  gar- 
den; you  can  also  set  the  heading 
and  azimuth  of  the  sun.  Another 
feature  lets  you  select  two  suc- 
cessive plantings,  so  when  the 
pansies  die  out,  you’re  ready  to 
replace  them  with  vinca.  Ad- 
vanced features  let  you  create  a 
garden  with  three-dimensional 
topography  and  add  plants  and 
materials  to  the  database. 

The  bad  news  is  that  the 
Gardenview  interface  is  cum- 
bersome and  poorly  designed. 
When  selecting  a plant  from  the 
database,  you  must  type  the  first 
few  characters  of  its  name  to 
learn  its  index  number,  then  re- 
turn through  the  main  menu  to 
the  planting  command  and 
manually  enter  that  plant  num- 
ber. I was  also  disappointed  in 
the  graphic  detail  shown  in  the 
plants.  I wanted  to  see  leaves 
and  petals  instead  of  masses  of 
color,  but  the  programmers  at 
Mindsun  said  that  they  did  the 
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Gardenview’s  graphics  show  limited  detail.  Pictured  here  is  a 
perspective  of  a Japanese  garden  with  a plant  key  at  bottom. 


best  they  could  within  the  limits 
of  enhanced  VGA  resolution. 

Gardenview's  saving  grace 
is  that  it  is  the  only  software  of  its 
type  around;  no  one  else  seems 
to  be  writing  landscape  pro- 
grams. With  a bit  of  patience — 
something  gardeners  are  prone 
to  have  anyway — you  can  in- 
deed see  how  your  garden  grows 


without  ever  lifting  a trowel. 
List  Price:  Gardenview,  $195. 
Requires:  640K  RAM,  EGA  or 
VGA  monitor,  mouse;  286 
processor,  math  coprocessor 
recommended.  DOS  2.1  or 
later.  Mindsun,  RD  2,  Box  710, 
Andover,  NJ  07821;  201-398- 
9557. 
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Jigsaws  on  Your  PC, 

No  Pieces  on  Your  Floor 


PUZZLES 

by  Don  Trivette 


Two  new  jigsaws — one  from 
Disney,  the  other  from  Merit 
Software — will  entertain  puzzle 
fans  for  hours.  Although  one  is 
geared  to  children  and  the  other 
to  adults,  both  have  state-of-the- 
art  user  interfaces,  dazzling 
graphics,  and  lively  animations. 

Mickey's  Jigsaw  Puzzles 


comes  with  fifteen  pictures  of 
various  Disney  characters  in  a 
variety  of  situations:  Mickey  in 
space,  Minnie  playing  tennis,  and 
Mickey  and  Minnie  riding  off 
into  the  sunset,  to  name  a few. 
To  ensure  the  highest  quality 
graphics,  the  developers  include 
separate  picture  files  for  each 
video  type  (Tandy.  CGA,  EGA, 
and  VGA)  rather  than  manipu- 
CONTINUES 
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lating  the  resolution  of  a single 
picture.  There’s  an  option  for 
inputting  additional  puzzles, 
although  Disney  hadn’t  an- 
nounced any  new  ones  at  the 
time  of  this  writing. 

The  folks  at  Disney  included 
some  nifty  features  to  ensure  that 
children  as  young  as  five  will  be 
able  to  play  and  enjoy  Mickey’s 
Jigsaw  Puzzles.  Choosing  the 
silhouette  option — the  easiest 
level — removes  about  a dozen 
dominant  features  from  a given 
puzzle  but  leaves  the  back- 
ground intact.  For  example,  in 
the  puzzle  where  Mickey, 
Donald  Duck,  and  Goofy  ex- 
plore a dungeon  in  a haunted 
castle,  the  missing  pieces  of  the 
puzzle  include  a ghost,  a pair  of 
eyes,  the  entire  picture  of 
Mickey,  and  each  of  Goofy’s 
shoes.  It’s  immediately  appar- 
ent where  each  piece  fits  into  the 
background.  Even  three-year- 
olds  can  figure  out  this  level. 

There  are  several  options  that 
allow  you  to  make  puzzles  more 
challenging  for  older  children 
and  adults.  Y ou  may  cut  a puzzle 
into  4,  9,  16,  25.  36,  49,  or  64 
pieces  and  specify  traditional 
interlocking  jigsaw  shapes  or 
the  more  difficult  rectangular 
shapes.  Another  option  lets  you 
turn  off  the  grid  that  outlines  the 
shapes  of  the  pieces.  At  its  most 
difficult  level — 64  rectangles 
with  no  helpful  grid — Mickey’s 
Jigsaw  Puzzles  becomes  an  adult 
challenge. 

The  user  interface  shows 
careful  planning  and  design. 
Although  the  game  can  be  played 
with  a joystick  or  by  using  the 
keyboard,  you’ll  want  a mouse. 


Click  the  right  button  and  a 
puzzle  piece  appears  under  an 
icon  of  Mickey’s  hand;  guide  it 
to  the  proper  location,  click  ei- 
ther mouse  button,  and  it  falls 
into  place — even  if  it’s  the  wrong 
place.  There’s  no  visual  or  au- 
dible indication  to  tell  you 
whether  a piece  is  correctly  lo- 
cated, and  that  is  one  of  my  few 
criticisms.  If  you  don’t  want  the 
next  piece  randomly  selected, 
you  can  pick  your  own  from  a 
“pieces”  screen. 

Bowing  to  popular  requests, 
the  Disney  people  have  released 
MJP  without  password  protec- 
tion (which  in  the  past  had  the 
unintentional  effect  of  making 
some  games  childproof)-  Music 
and  voices  spill  from  the  op- 
tional Disney  Sound  Source  or 
the  Sound  Blaster  card,  and  once 
the  picture  is  completed  there  is 
a fun  little  animated  sequence, 
which,  I discovered,  is  more 
appealing  to  adults  familiar  with 
cardboard  jigsaws  than  to  chil- 
dren, who  take  it  for  granted. 
There  is  no  Save  feature  since 
each  puzzle  can  be  completed  in 
less  than  20  minutes. 

Sailboats,  ancient  ruins,  a 
world  map,  a Ferrari,  pets,  and  a 
haunted  castle  are  Electric  Jig- 
saw's 6 picture  choices.  Al- 
though there  is  no  option  for 
inputting  additional  picture  files, 
each  of  these  6 pictures  can  be 
cut  in  1 6 different  ways,  ranging 
from  6 to  a whopping  294  pieces. 
If  you  think  a computer  jigsaw 
can’t  match  the  cardboard  kind 
in  difficulty,  just  try  putting  294 
flashing  pieces  together  to  make 
a haunted  castle  in  a thunder- 
storm. 

The  Electronic  Jigsaw  inter- 
face is  superb.  It  is  exactly  like 
playing  on  a kitchen  table,  with 
one  exception:  The  pieces  never 
rotate,  so  if  there  is  a straight 
edge  across  the  top,  you  know 

With  its 
simple 
shapes  and 
Disney 
characters, 
Mickey’s 
Jigsaw 
Puzzles  is  an 


ideal  game 
and  learning 
tool  for  small 
children. 
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that  piece  belongs  on  the  top 
border. 

Across  the  bottom  of  EJ's 
screen  is  a window  containing 
all  the  puzzle  pieces  without  their 
distinctive  shapes.  This  window 
reservoir  is  indispensable  for 
locating  pieces  of  similar  hues 
and  moving  them  to  the  puzzle. 

When  two  pieces  fit  together, 
there  is  a pleasing  click  and  a 
brief  visual  cue.  Groups  of  pieces 
may  be  moved  around  and  placed 
anywhere  on  the  screen — even 
covering  and  hiding  other  pieces 
if  you  aren’t  careful. 

Like  the  Disney  product. 
Electric  Jigsaw  can  be  played 
with  keyboard  or  joystick,  but 
you’ll  go  crazy  moving  200 
pieces  around  with  anything  but 
a mouse.  It  takes  hours  to  solve  a 
jigsaw  cut  into  hundreds  of 
pieces,  so  EJ  incorporates  an 
automatic  Save  feature.  There 
are  no  voices  and  music  is  lim- 
ited to  the  PC  ’ s speaker.  The  ani- 
mation, while  less  ambitious  than 
Disney’s,  is  active  even  when 
the  puzzle  is  in  individual  pieces. 


There’s  no  better  way  to  in- 
troduce a child  to  jigsaw  puzzles 
than  Mickey’s  Jigsaw  Puzzles. 
It’s  an  outstanding  product  that 
teaches  children  to  use  shapes, 
colors,  and  organization.  Elec- 
tric Jigsaw  is  an  equally  fine 
product  and,  at  less  than  $20,  a 
true  software  bargain.  With  its 
greater  number  of  pieces,  EJ 
proves  challenging  for  older  chil- 
dren, teens,  and  adults.  It  has  a 
permanent  place  on  my  hard  disk. 
List  Price:  Mickey's  Jigsaw 
Puzzles.  $49.95.  Requires: 

51 2K  RAM  (640K  for  256-color 
VGA),  DOS  2.1  or  later;  mouse 
recommended.  Disney 
Software,  500  S.  Buena  Vista 
Street,  Burbank,  CA  91521 ; 
818-841-3326. 
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List  Price:  Electric  Jigsaw , 
$14.95  ($17.95  for  3.5-inch 
disks).  Requires:  640K  RAM, 
DOS  2.0  or  later;  mouse 
recommended.  Merit  Software, 
13635  Gamma  Rd.,  Dallas,  TX 
75244;  214-385-2353. 
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Hate  to... 

...file  medical  claims? 

...choose  among 
policy  options? 

& Med$ure .. 

Your  Health  Insurance  Manager™ 

□ Makes  filing  and  tracking 
claims  a snap! 

□ Compares  policies  and  options 

□ Prints  claim  form  accepted  by 
nearly  all  major  insurers 

□ Tracks  Medicare  and  files 
Medigap  claims 

□ And  much,  much  more! 

Specifications:  100%  IBM  compatibles, 

512K  RAM  and  DOS  2.11  or  higher. 


Andrew  Tobias,  author  of  Managing 
Your  Money,  writes:  "MedSure  is 
groundbreaking  software,  the  pro- 
duct of  a great  deal  of  research  and 
hard  work  If  you're  serious  about 
managing  your  health  insurance 
policies  and  tracking  your  claims  and 
reimbursements,  you  should  try  it.  It 
has  some  remarkable  features  you 
wouldn't  expect,  and  it  comes  with  a 
money-back  guarantee." 

C Time  Solutions,  Inc 


□ Yes,  send  me  MedSure  MedSure 

for  just  $89.95.  P 0 Box  1 587  SMS.  Fairfield,  CT  06430 

□ Visa  □ Mastercard  □ Check  end. 


ADORE  SS  CARD  NO 


OTY/STATE/ZIP  EXP  DATE 


DAYTIME  PHONE  SIGNATURE 


100%  Money-Back  Guarantee 

If  you  aren't  convinced  that  MedSure  saves  you  more  money  on  health 
insurance  and/or  taxes  than  you  pay  for  MedSure.  we  will  refund  all  of  your 
$89.95  payment  when  you  return  the  product 


Free  shipping  within  U S CT  residents  add  sales  tax 
Coupon  orders  allow  three  weeks  for  delivery 


1-800-552-3302 
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After  Hours 


Low-Cost  Puzzle 
Package  Seems  Simple  but 
Provides  Fun  Challenge 


PUZZLES 

by  Barry  Simon 


Most  computer  games  these  days 
are  either  tests  of  hand/eye  coor- 
dination or  lengthy  adventure 
games  that  you  need  days  to  wade 
through.  If  you  crave  mental 
challenges  that  you  or  your  kids 
can  conquer  in  one  sitting,  con- 
sider Software  Creations’  Pic- 
ture Puzzle,  a $15  shareware 
game. 

Picture  Puzzle  takes  a graph- 
ics screen  and  splits  it  into  a 
jumbled  rectangular  grid  that  can 
have  from  4 to  1,400  pieces. 
Using  your  mouse  or  cursor,  you 
have  to  set  it  right  again. 

The  program  requires  EGA 
or  higher  graphics  and  supports 


only  640  by  350  pixels  with  16 
colors.  The  program  comes  with 
13  puzzles  in  its  native  PUZ  for- 
mat; a deluxe  version  contains 
43.  A few  of  the  supplied  PUZ 
files  are  somewhat  grainy  scans, 
but  most  are  stunning  original 
art  by  Gary  Sirois. 

Sound  effects  include  a little 
tune  of  victory  when  you  finish. 
The  special  effects  and  easy  4- 
by-4  puzzles  meant  my  five-year- 
old  had  a ball,  while  more  com- 
plex puzzles  caught  the  fancy  of 
my  older  children. 

You  can  load  any  .PCX  or 
.GIF  files  into  Picture  Puzzle  as 
long  as  they  do  not  have  too 
many  colors,  but  these  puzzles 
proved  to  be  less  fun;  the  lack  of 
any  rescaling  meant  that  only  a 


partial  screen  display  was  pos- 
sible. 

If  you  are  willing  to  work  at 
it,  though,  you  can  create  your 
own  puzzles  by  scanning  im- 
ages or  creating  them  in  another 
package.  ■ 

List  Price:  Picture  Puzzle, 
Version  1.3,  $15  (plus  $2 


shipping  and  handling);  deluxe 
version  with  extra  puzzles,  $45 
(plus  $4  shipping  and  handling). 
Requires:  640K  RAM,  EGA  or 
VGA  graphics,  DOS  3.0  or  later. 
Software  Creations,  26  Harris 
St.,  Clinton,  MA  01510;  508- 
365-2359. 
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Picture  Puzzle  will  let  you  see  the  completed  picture  in  a pop- 
up box  shown  here  In  the  lower-right-hand  corner. 


YEAR  2010: 

Will  You  Be  The  First  Human  To  Reach  Mars? 


As  o Space  Agency  Commander  in 
the  race  to  Mars,  you  are  in 
charge.  Consult  the  ship's  database, 
make  the  correct  decisions  and 
claim  the  Red  Planet  Moke  the 
wrong  move  and  your  mission 
is  scrubbed! 


EARNING  ...  ■ WARNING  ■ 
RADIATION  ALERT! 
INCOMING  GALACTIC 
COSMIC  RAYS . 


EARTH'.  SOLAR  MONITOR 
PCTTCTS  RADIOACTIVE 
ACTIVITY.  YOUR  MISSION 
IS  IN  DANGER- 


While  honing  your  critical  thinking 
skills,  Destination:  MARS!  helps 
you  learn  all  the  scientific  facts  you 
need  to  know  lot' success  From 
low  orbit  research  to  surface  explo 
ration,  Destination:  Mars!  will 
challenge  you  with  authentic  emer 
gencies,  experiments  and  adventures 


CREi itr  WE'VE  ONLY  GOT 
~7TTINUTES  TO  REACT! 


WHAT  WILL  YOU  DO? 


Available  for: 

IBM  'Macintosh  'Apple  'Apple  llgs 


’All  Oota  Provided  by  NASA’ 


Will  You  be  the  First  Human 
to  Reach  Mars? 
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"I  designed  TaxCut  to  work  with 
you  the  way  I would." 


— Tax  Expert,  Daniel  Caine 


TaxCut *,  the  award-winning  tax  program  from  MCCA  Software, 
helps  you  prepare  an  IRS-approved,  professional  quality  tax 
return  right  on  your  PC,  even  If  you're  a tax  or  tomputer  novite. 


With  its  unique  “Expert  System”  technology,  TaxCut  is  the  first  and  ONLY 
tax  software  to  put  tax  expert  Daniel  Caine  at  your  side  every  step  of  the  way 
through  your  return.  You  just  press  the  “Expert  Key"  any  time  you  have  a 
question  about  tax  law.  Or  talk  to  the  Expert  whenever  you  need  some 
straightforward  advice  about  your  unique  tax  situation.  You'll  get  an 
answer  in  a language  you're  comfortable  with  — not  IRS-ese. 

You  won’t  have  to  learn  many  new  tricks  to  use  TaxCut.  It's  both  novice  proof 
and  flexible,  so  you  can  work  the  way  you're  most  comfortable,  and  at  your  own  pace. 
Fill  in  the  forms  line  by  line  or  work  straight  from  your  shoebox  full  of  1099’s,  W-2’s 
and  other  important  tax  documents.  If  you  prefer  a little  hand  holding,  TaxCut's  Expert 
will  lead  you  through  a detailed  interview  process  and  will  actually  translate  the 
answers  to  the  forms  for  you. 

TaxCut’s  powerful  built-in  “Auditor”  is  trained  to  audit  your  return 
just  the  way  your  own  accountant  would.  Not  only  will  it  indicate  entries 
which  might  raise  a red  flag  with  the  IRS.  but  it  recommends  solutions. 

Then  TaxCut’s  “Checklist”  will  help  you  research  your  tax  situation, 
by  tax  topic,  for  any  deductions  you  may  have  missed. 

TaxCut  won't  quit  until  your  return  is  accurate. 


Applause  for  TaxCut 


TaxCut  is  the  best 
tax-preparation 
software  around." 

— Business  Week 


“...with  its  all-encompassing 
help  features  and  beautiful 
output,  TaxCut  for  1990  sets 
quite  a standard  for  the 
competition  to  live  up  to." 
— PC  Magazine 


TaxCut  is  complete.  It  contains  all 
the  forms,  schedules  and  worksheets 
you’re  likely  to  need  to  file  your!040 
tax  return  — over  75  in  all.  And 
TaxCut  prints  its  own  on  plain, 
blank  paper  with  either  a dot  matrix 
or  laser  printer. 


Why  should  you  trust  TaxCut? 
Betause,  unlike  any  other 
tax  software,  OMIT  TaxCut 
guarantees  the  atturaty 
of  Its  tabulations,  and 
ONLY  TaxCut  tontains 
the  Expert  HEIP  you 
need  to  prepare 
a professional 
quality  return. 


“TaxCut, from  MECA 
Software,  stands  head  and 
shoulders  above  all  other 
tax  preparation  software." 

— PC  Computing 


X 


Please  tall  1-900-237-8400  x 237  to  order  TaxCut  for  your  1991 
taxes  at  the  SPECIAL  INTRODUCTORY  PRICE  of  $59.95,  tomplolo 
with  TREE  SHIPPING.  That's  $30  below  suggested  list  pritel 
HEW  Windows  Version  now  available! 


(lime**:  TUXDOSI;  TW9IR  (Window,!) 


ORCLE  376 ON  READER  SERVICE  CARO 
DOS  Vcnton  requires  5 1 2K  IBM*  PC  or  compatible  with  hard  disk  drive  and  DOS  2.0  or  later.  A92022 
Windows  Version  requires  286  or  higher  IBM*  PC  or  compatible.  I mb  RAM.  hard  disk.  EGA  or  VGA 
monitor  and  Microsoft  Windows  3.0.  Both  work  with  most  dot  matrix  and  laser  printers. 
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Bill  Howard 


Abort.  Retry.  Fail? 


The  Lighter  Side  of  Personal  Computing 


iBLAUPUNKT 

TAMPA  AM/FM/CASSETTE 

Car  Stereo 

• 3.5‘  Floppy  Drive  • 50,000  Word 
Thesaurus  • Optional  Printer 


Ad  from  Hippo’s, 
an  Albany,  NY,  electronics  dealer. 


Fax  Machine 
ito  Paper  Cutter 

lany  s>ze  business,  but  affordable  for  home  or 
fbcoh  fax  machines  here  at  C O M B.)  Ricoh's 
i refurbished  to  perform  like  new— and  it's 


1 compatible  • 9600  bauds  per  second  (BPS), 
e document  stacker.  Activity  Roports  • Swit- 
ianual  reception  • Terminal  identification,  auto 
/ 16  level  halftones  for  picture  transmission 
/ion  capability  • 11"  wide  scanning  area;  U L 
5V«  ”H  x 16*"Wj»/H«"0  * 90-day  limited 

This  Ricoh  fax 

machine  operates  at  "9600  bauds  per  second,' 
according  to  the  COMB  mail  order  catalog. 


286SX  Computer 


• Mouse 

• Modem 

• Prodigy  Coupon 

• MS-DOS,  Lotus 
Works,  HyperDOS 


i99 


With  the  proliferation  of 
chip  types  and  speeds,  maybe  there  is  a 286SX,  like  the  one 
advertised  by  Warehouse  Club  in  the  Chicago  area. 


If  your  entry  is  used  in  Abort,  Retry,  Fail?  we’ll  send  you 
$50  and  a PC  Magazine  T-shirt.  Caution:  In  case  of 
multiple  entries,  the  postmark  date,  nearness,  and  com- 
pleteness of  each  entry  are  considered.  Winners  this  issue: 
Michael  Heath  (keyboard  wrist  rest),  Bruce  Bagamery 
(9600  bauds  per  second),  Robert  J.  Grant  (car  stereo,  3.5" 
floppy  drive).  Kyong  I.  Lee  (286SX  computer). 
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The  Keyboard  Accessory  That  Prevents  Whiplash? 

“The  Ergonomic  Keyboard  Wrist  Rest  (a  front-of-key- 
board  pad) . . . can  help  reduce  the  risk  of  wrist,  arm  and 
neck  injuries  that  computers  have  been  experiencing  over 
the  past  few  years.” 

— Flier,  Ergonomic  Services,  Farmington,  Maine 
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THROW  THIS  IN  THE 
MAIL  NOWSOYOU  DON'T 
THROW  YOUR 
MONEYAWAY  LATER. 


Send  for  the  brand  new  Dell  product  catalog, 
loaded  with  information  on  all  our  award-winning 


on  our  newest  line  of  PCs,  laptops,  note- 
books and  servers. 


computers,  service  and  support.  Plus,  get  the  details 


Return  this  card  today,  or  call  us. 


TO  ORDER,  CALL  PlEASE  REFERENCE  UBM6 

800-873-1130 

HOURS:  7AM-9PM  CT  M- F 8AM-4PM  CT  SAT 

IN  CANADA  800-668-3021  IN  MEXICO  95-800-010-0664 


DELL 

COMPUTER 

CORPORATION 


Start  saving  money  now,  send  for  your  free  Dell  product  catalog, 
loaded  with  information  on  all  our  award-winning  computers, 
service,  support  and  remarkably  low  prices.  Plus,  get  the  details 
on  our  newest  line  of  PCs,  laptops,  notebooks  and  servers.  Return 
this  card  today,  or  call  us  at  (800)  873-1130.  In  Canada,  call 
(800)  668-3021.  In  Mexico,  call  95-800-010-0664. 


□ Please  have  a Dell  Representative  call  me. 

Name:(M  ) 

Title:  


Company:  _ 
Address: 


City: State: Zip: 

Type  of  Business: 

Approx.  # of  Employees  in  Company: 

Home  Phone:  ( ) 

Business  Phone:  ( ) 

Fax  #:  ( ) 


1.  Which  products  are  you  most  interested  in? 
□ 2 86 -rased  systems 


□ 1386-SX-hased  systems 

□ i386-based  systems 

□ i486~SX-based  systems 


□ i486-based  systems 

□ UN IX®  based  systems 

□ L * * 

□ C 


2.  Are  you  interested  in  computer  products  for 

□ Home  □ Business  □ Resale 

3.  If  for  resale,  please  identify  your  primary  customers: 

□ General  Business  □ Government  □ Education  □ Medical 


4.  How  many  PCs  does  your  company  plan  to  purchase  in  the  next 
twelve  months? 

Quantity  Timeframe  Quantity  Timeframe 

Less  than  1 month  6-12  months 

1-3  months  More  than  12  months 

3-6  months 


5.  What  do  you  plan  to  use  computer  products  for? 


Start  saving  money  now,  send  for  your  free  Dell  product  catalog, 
loaded  with  information  on  all  our  award-winning  computers, 
service,  support  and  remarkably  low  prices.  Plus,  get  the  details 
on  our  newest  line  of  PCs,  laptops,  notebooks  and  servers.  Return 
this  card  today,  or  call  us  at  (800)  873-1130.  In  Canada,  call 
(800)  668-3021.  In  Mexico,  call  95-800-010-0664. 


□ Please  have  a Dell  Representative  call  me. 

Name:  (M  ) 

Title: "T-T.1 


Company: . 
Address:  _ 
City: 


-State:. 


-Zip:. 


Type  of  Business: 


Approx.  # of  Employees  in  Company:  _ 

Home  Phone:  ( ) 

Business  Phone:  ( ) 

Fax#:  ( ) 


1.  Which  products  are  you  most  interested  in? 

□ 286-based  systems  □ i486- based  systems 

□ i386~SX- based  systems  □ UNIX®  based  systems 

□ i386-based  systems  □ Laptops/Notebooks 

□ i486"  SX- based  systems  Q Otner: 


2.  Are  you  interested  in  computer  products  for 

□ Home  O Business  U Resale 

3.  If  for  resale,  please  identify  your  primary  customers: 

□ General  Business  □ Government  □ Education  □ Medical 

4.  How  many  PCs  does  your  company  plan  to  purchase  in  the  next 
twelve  months? 

Quantity  Timeframe  Quantity  Timeframe 

Less  than  1 month  6-12  months 

1-3  months  More  than  12  months 

3-6  months 

5.  What  do  you  plan  to  use  computer  products  fix? 


6.  How  many  PCs  do  you  have  installed  now  at  your  company? 


7.  Are  you  interested  in  leasing?  Dfe  □ No  | adcQ0€51BM6 


6.  How  many  PCs  do  you  have  installed  now  at  your  company  ? 


7.  Are  you  interested  in  leasing?  □ 'ibs  □ No  | adcode51BM6 


BUSINESS  REPLY  MAIL 


RIP  THIS  OUT, 

BEFORE  YOU  GET  RIPPED  OFF 


For  A Free  Catalog  Of 
Dell’s  New  Computers,  Send  This  Card. 
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iJ86  and  i486  are  trademark*  lniel  Corporation.  UNIX  u a registered  rraticmaii  irfUNIX  System  Laboratories.  Inc.  in  the  US.  and  other  countries.  ©1991  Dell  Computer  Corporation.  AJ1  rights  reserved. 


9505  ARBORETUM  BLVD 
AUSTIN  TX  78759-9860 


NOW 

YOU  DON'T  HAVE 
TO  BE  RICH 
TO  BE  POWERFUL. 

If  you’re  power  hungry,  Dell  has  an  i486'“  screamer  for  just  $2,999 
that’s  sure  to  satisfy.  Because  not  only  does  this  Dell*  433P  pack  a punch, 
it’s  also  hacked  by  the  company  that’s  known  for  doing  things  right. 

And  at  Dell,  that  means  doing  business  directly  with  you. 

Say  you  want  to  order  a Dell,  or  ask  a few  questions.  Easy.  Just 
call  as  and  you’ll  he  in  touch  with  the  people  who  not  only  sell  Dell 
computers,  but  design  and  provide  award-winning  support  for  them  too. 
Not  some  detached  middle  man  with  middle  man  hype  and  a markup 
to  match.  But  a person  who  really  knows  his  stuff.  In  fact,  customer  feed- 
back goes  right  to  our  R&D  department  where  they  use  it  to  develop 
industry-leading  computers.  Year  after  year. 

With  a gung-ho  attitude  like  that,  it’s  no  wonder  we  became  a 
$500+  million  international  company  in  just  7 years.  Or  that  we’ll  be 


TECH  STUFF 

SmifaSpimtiBidaneu'.iniKi  pna-  W $2,999  Ijracfir  $11 2/mn\th** 
HP  HR6  micrrjprttMKff  nmrunK  at  33  MHr  HP  Pniv  inc/uJes  VGA 
CaiLjt  I'tui  monitor.  2 MB  RAM.  80  MB  hard  drive  and  free  factory 
installation  of  select  MS-DOS*  applicd/vim  «p  JOP,  200  or  320  MB 
hard  driiv  amfigurautnis  analaHc 


SERVICE  AND  SUPPORT 

Toll- fn*  technical  support  telephone  hotline  fie  the  life  of  your  system  «■*— 
One  full  year  of  on-ute  Knife  included  in  the  system  price*  Self- 
dunyuntk  urftusne  mm  24-hour  toll-free  TedtFax  " Ime  for  mstant  access 
a,  Ddl  technical  mfomianon  — On -inf  bulletin  Hoard  to  commimit  au 


•around  to  keep  doing  business  for  a long  time  to  come. 

So  give  us  a call  to  order  the  Dell  System*  433P  today.  We’ve  got 


with  Dell  technical  staff  and  other  Dell  users 

COMPANY  AWARDS 


everything  it  takes  to  give  power  to  the  people. 


Dell  has:  ★ \X'un  PC  Work's  Corporate  Saasfacaon  PiUan  unprecedented 
Htinu-i  ^ Bern  no  Jml  “licit  PenonalCAimputcT  m Customer  Satisfaction 
ni  Small  to  MrtiiflTt  Swd  flusura**"  by  J.D  Pt tier  and  An  suites' Wan 
PC  Wi  nil's  1991  Wail  ( hss  Auur d far  Best  Senna-  & Sufifion/hLmluiare 

J.nPCWER 

THE  NUMRER 


Plow  reference  # / / BM4 


To  order  , piitse  toll  ^ lnCanadafiOO-668-3C2l  ^ In  Mexico 
95-8CVJIM6M  f Hours  7am  - 4 pm  CT  M • F Han  4 pm 
CTSia.  S*  I0im  3 pm CT Sun 
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Fasten  your  seat  belts.  Because  iiuvv  you  can  get  the  speed  and  power  of 
an  i 386  'system  without  laying  out  any  serious  dollars.  Or  having  to  deal  with  a 
suspect  company. 

Its  the  Dell*  325P  tor  only  $1,999.  This  full-blown  25  MHz,  i386DX  system  with 
an  80  MB  hard  drive  offers  maximum  performance  at  the  lowest  possible  price. 
Sr)  its  ideal  tor  any  mainstream  business  application.  And  it  comes  from  Dell, 
a company  that  has  built  a $546  million  international  business  in  just  7 years. 

When  you  buy  from  Dell,  you  always  deal  with  us  directly.  So  there’s  no  high 
dealer  margins  or  erratic  support.  You’ll  get  a computer  we  designed,  manufactured, 
and  rigorously  tested  ourselves.  And  it  comes  with  the  service  and  support 
that  helped  us  become  one  of  the  most  awarded  PC  companies  in  the  world. 

So  don’t  wait.  Call  us  today  tor  the  Dell  325R 

Because  even  though  the  price  is  stripped  down,  the  computer  isn’t. 


IT'S  KIND  OF  LIKE  GETTING  A PORSCHE 
FOR  THE  PRICE  OF  A YUGO. 


PC 

MAG 


TNI  DCLL  325P 


Lease*:  $7 5/MO.”  - Call  now  for  special  promotion 
price.  Expires  1 21} It) I 


TECH  STUFF 
System  Includes  80  MB  Hard  Dm* r,  VGA  Color  Monitor, 
and  2 MB  RAM  ^ Upgrade  upturns  to  boost  perfun 
32KB  cache  or  33  MH?  i486"1  pnxessor. 


SERVICE  AND  SUPPORT 

mm—  On-site  deskside  service  contract  included  in  i/ie 
system  pnee  the  first  year * — Toll-free  techniad  support 
hotline  mm—  Toll-free  TcchFax'u  line  for  24-hour  system 
information  mm—  On-line  Bulletin  Board  communication 
with  technical  staff  and  other  users  i Set/ -diagnostic 

software  mu—  Free  factory  installation  of  selected  MS- 
DOS*  software  applications 


COMPANY  AWARDS 
★ DeO  has  wan  PC  Week  Corporate  Satisfaction  Polls  an 
unprecedented  8 times  ★ Dell  ranked  Best  Personal 
Computer  in  Small  to  Medium  Si  zed  Businesses  in  die  J.D. 
Power  and  Associates  Customer  Satisfactum  Index " ★ Dell 
has  won  PC  World's  1991  World  Class  Award  for  Best 
Senice  and  Support/Hardware. 


Please  reference  II BM3  wfien  calling 
^ Mon-Fn.  between  7am-9pm  CT.  Sat  Sam -4 pm  CT. 
Sun  1 0am- 3 pm  CT  In  Canada.  (800)668-3021 

In  Mexico,  95-800-010-0664  ^ Custom-built  and 
shipped  urth  a 30-day  no  questions  asked  money-back  guarantee 


DEbL 
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CORPORATION 


